" 


HORTA Nb ~ 
AKRAQEMUM HAYK COCR 


BHIXOJIAT TPH PA8A B MECAL 


WHOHHAAH KOUNerMA: -aKay. Ji. A. Apnmumopnu, akan, A. IT. Berexrnna, 

C. A. Bexmuucnnii, axag. B. A. Kasancruii, akag. A. H. Kosmoropos 

“aBHOrO pefakropa), aka. C. A. JIeGeyen, axag. K. UW. Onapun (rmapanii pexaKrtop), 

E. H. IUasaoscrnii, akay. JI. W. Cenos, anxag. H. M. Crpaxos, 
akay. A. H. Opymxkuu (3aM. ruaBHoro pejlakTopa) 


27-% TO U31AHMA 


1959 


Tom 127 


WUtOJIb — ABPYCT 


M3J,ATEJIbCTBO AKAXEMMH HAYK CCCP 
MOCKBA 


Digitized by the Internet Archive 
in 2023 


https://archive.org/details/rossiiskaya-akademiya-nauk-doklady_ 1959 127 1 


41 utoaR 


LOKIA LB 


ARAIEMHH HAYK CCCP 


BbIXOZAT TPM PA3A B MECAII 


PeyakuwoHHas Kkouserua: “akan. JI. A. Apmumosmy, aay. A. I. Berextun, 
Kall. C. A. Bexmuncrnii, axayg. B. A. Kasancnnii, axag. A. H. Koamoropos 
38M, rlaBHoro pejlakropa), aka. C. A. JleGenen, akag. A. MW. Ouapuu (riaBaniit peyaxrop), 
Kay. E. H. Tarnorcenii, akay. JI. WW. Cepos, anay. H. M. Crpaxop, 


akay. A. H. Opymxkue (3aM. rulaBHoro pefakTopa) 


27-%# TOK U3QAHUA 


1959 


TOM 127, NI 


COHEPKAHHE 


UATEMATHKA 
B. W. Bansuukac. K TeopHu KpHBbIX MeTpHyuecKoro MpoctpaHcTBa JIMHeMHbIX 
SICMEHTOB!... 2. Si 2 Sos 


M. H. Ppaes. O nenpuBoyumpix yHHTAp HBIX mpeycTapsenuax HeKoTopEIx Kmaccon 

| BellleCTBEHHbIX MpocTHIxX rpynn Jin... 

| E. Bb. pinkun. Ectectpenuad Tomoorua u aKCILeCCHBHBIE oynkuun, cBAgaHuble 
C MapKOBCKHM MpolleccoM ....... 

B. M. Hsanopa u A. A. Heanos. [Ipocrpanctsa cmexocTH a OuKoMMaKTHbIe pac- 
WMPeHHA TOMOMOrHYeCKUX MPOCTpaHcTB 

B. A. Wapuu. PasPpellIMMocTb CMelWaHHOH 3ayaun Wa “rumepOostuueckoro ia napa- 
OomHueckoro ypaBHeHHH B NPOH3BObHOM HOPMaJIbHOM IMIMHApe . : 

A. C. Kaaawnuukos. IloctpoeuHe o606uleHHBIX pelleHHi KBasHuunelt ABIX 
ypaBHenult NlepBoro NopsAyKa 6e3 YCJIOBHA BLINYKIOCTH KaK Mpeleros peuse- 
HHH MapaOouMuecKuX ypaBHeHHH C MadIbIM MapaMeTpoM . Ci Roe. & 

M. M. Jlaspentbes. O6 uuTerpadbubix yPaBHeHHAX NepBoro pola... . Jie 

C. H. Cayruu. ByctopoHHAd olleHKa PeWleHHA JHHeEHHOrO (yHKWHOHAIbHOrO ypas- 
HeHHA . . . ee Os eee ADEN rE Lar tetas er 2 

M. 3. ConomaKk. AyanuTuunocts Bory ass oporkeHHOlt 3J IMNTHYeCKUM one- 
PaTopoM B lipocTpauctBax Lp... . Ae. 

K. M. ®uuman. K Bonpocy o ninetinbix npeo6pasouannax aHamuTHYecKHX npo- 
CTpaHcTB . . itis 

fo. H. Anos u A. A. Myunukx. O cyulecTBoBaHHH ke -3HAUHBIX ‘3aMKHYTBIX Knaccos, 
He MMelOIHX KOHeUHOrO Oa3svca . .. 6 ss ete ka HG 


EXAHHKA 


I. HW. BapexnOnatr. O paBHopecubix TheulaiHax, el ese np xpylkom Pape 
pyweHuH cee ta Syiea  RE RS 
H. H. Moncees. K TeopuH ynpyrux KomeOanuit ‘Tena € KUAKOCTIO 


HIPOMEXAHHKA 


Tr. SA. Taauu. K teopuw yapHbix BOH «ss 1 6 ew et we 
A. M. Kotasp. O6 ofHOH BO3MO2%KHOCTH HOJYYeHHA B 3aMKHYTOH opme TOUHBIX 
HHTerpasIOB YPaBHeHHA PelHOdbyca ss sk 6 ee ee 


Cmp: 


4 
oft 


PH3BHKA Cmp. 
A. A. 3aiues u M. A. Bacnanesa. MccneqoBanve POPMMPOBaHUA MOABHKHDIX C10EB 


MeTOAOM BOSMYIMG@HHE (. . -. goss a Go eet Bi> ey es) ce) 0 - Ble ere 63 
)K. TaxnGaes. O pou aHTHHYKOHOB MU Me30HOB BO BTOPHYHEIX B3aHMOeHCTBUAX 

B OOMACTH BHICOKUX SHEPRMM 2) ens else cel uel Nes ton: to n-o a 67 

PEOPH3HKA 

B. A. Bypkos u M. H. KowasKos. O quHamuuecKom Oaulance B Moule TJLyOMHHBIX Te- 

uenuu Tuxoro oKeaHa ..... wlbece to tet aoe | es 70 
10. A. Weanos. O cesonxolt 3MeHUHBOCTH ArapKrirveckoro Ip KyMNowsAp- 

HOrO TeveHHA .. . Ass S 74 


B. HW. Kpacoscxun, U. C. [WikaoncKuii, 10. U. Taapnepan 4 E. M. CreranuKnit. 
O6uapyKenve B BepXHelt aTMoctpepe C MOMOLIbIO TpeTbero CIyTHHKAa 3/1eKTPO- 


HOB € SHEPrHelOKOMOMMOMKSBI TE) 20. = eee 2 il ened come= 78 
A. Tl. Huxoascxuk. ComnHesuble 1poTOHbI KaK IpHunHa yTPeHHUX MH HOUHBIX Mar- 
HUTHBIX BOSMyUleHHH B BbICOKHX IWMpoTaX . . - + - 2 2 + 2 ee ee we 82 
TEXHHYECKAA ®H3HKA 
B. C. HUsanospa. Hosaad 3aKOHOMePHOCTb yCTaJIOCTHOrO Pa3spylWleHHA MeTAaJJIOB 86 
XHMHA 
WH. ©. Beanckxnit u H. UW. Wyixun. Karanutuueckaa u3soMepu3auna §-oKuceli (TeT- 
Pparugzponupanos) B amMcaTHuecKHe KapOOHWJIbHble COe@IMHCHHA .... . 91 
A. H. Bawxkupos, M. M. Morapun u B. B. Kam3oaKuH. CuHTe3 BbICIIMX KeTOHOB 
MeTOJOM 2%KHKocba3sHOro OKHCJIGEHHA BTOPHYHbIX CHHPTOB ......... 93 
BaP; JlonrBopT, II. ©. Maem u i. M. Pyrepdopy. Mexanu3mM KaTHOHHBIX M0JIMMe- 
PpH3alul Mod BIMAHMeM TaylOMMOMeTAIIOB... . - - - - 2 ee ee ee OF 
A. P. Fautmaxep, C. C. Megpeyes u E. B. Jltompur. K pompocy 0 MexaHi3Me HHH- 
I[MHPOBaHUA KATHOHHOM MOMMepu3allui BMpPHCyTCTBHH raloreHHfoB MeTtanioB 100 
H. A. Hsmannos. Equnad Kasia) KuenonTpocTH ~\. 45. = .y- =) eee OLe 
T. A. Kyapssuesa, H. M. Unpxos u H. K. Kouetkos. KuneTuka peakijHu Hy Ks1eo- 
(bHAbHOTO 3aMellleHHA XsIOpa B cbenu-$-xNOpBHHMAKeTOHe ....... 4108 
P. A. Jlesyua, FO. C. Wadapos u M. Tr. Ky3pmun. TKS PON AEH Ue ea 
O pa3loxKeHH aKWITeTParHAPONHpuAasHHOB.... 144 


A. H. HecmesHos, JI. A. Kasnupina, UW. ®. Jlyuenko u In A. PysenKo. ‘Crextpo- 
CKOMMYeCcKoe HCCIeOBAHMe O-MeTAaJIHPOBaHHbIX aberHAGB UH KeTOHOB H BH- 


HU ATA IUTMST feo caiemes aylakt shark ici aro ea On ee a MF its 
A. B. Huxoaaes u H. M. Cunuupin. Skerpakuus HUTPO30HHTpata pytenus scbupaMH 
OyTHIoctpHHOBBIX KHCJIOT . ....... % Ate 
B. HM. Cnuypm, JI. H. Komuccapoga u 3. A. Baaqumupora. Bonpipamatsr UMP Ko- 
HUS 4 TapHud, ga Js uo smeewrrnarsvs pelted © gayceeed imho) ene cman enn EO 


PH3HYECKAA XHMHA 


Ko BceM HayuHbIM pa6oTHHkam CCCP, nposoyamim padorn, CcBA3aHHBbIe C H3Me- 


PeCHVEM MeNTOBDIXOBeMMUMHIN a Se 2 ee es, Gy cr pe ce OOulO KKH 
B. Jl. Antonoscxui u MW. B. bepesun. Onpeyenenve OTHOWIeHHA KOHCTaHT CKOpo- 

CTeH OTPbIBa MeTHJIbHbIM PaHKaJIOM ATOMOB TPHTHA H-relTaHOoB ..... £4124 
B. M. Baosenko u B. A. Wlep6akos. sha aN PawMoakTHBHBIX PacTBOpOB 127 
JI. H. Taapnepun, B. M. Manpyes vu I. ®. TMoxua. a *ennepeee Ta- 

MeH KOHJ@HCHPOBaHHBIX CHCTeM .-... nine 5 a, AIBN 
B. WH. Wsanos-Omckxui uv Bb. T. Koaomnen. 3apucumocts IUpHHBI 3anpellenHolt 

30HBbI OT COCTaBa TBePpforo pacTBopa B cucTeme InSb — GaSb .... . 5 1135 
C. M. Korapxo, M. HW. Jlesumes uB. A. Bacesu4. Uccneqopanue BAMAHUA aKTHB- 

HbIX YaCTHIL MPOAYKTOB peakilMu Ha Hpoueccbl ropeH#ua B MoToKe .. . 137 
H. A. Kporosa ui JI. TI. Mopososa. Mccnegozanve quctpy3svonHEx mpomeccos B al- 

T@3HM MOJIMMEPOB JIKOMHHECICHTHBIM METOJOM. . .......... 2. 141 
E. H. XapbKOBcKaa, I. K. Bopeckos nu M. I. Cannpko. Kunetuka peak B3aH- 

MOJeHcTBHA BCMOpoya c KHCNOPOJOM Ha IMaTHHe . .. . : A 145 
A. Weayako u J. Excepopa. O6 anextpoctaTuyecKom oTrankupannn MexkIy aud- 

@y3HBIMH SeKTPUYeCKUMH COAMH B ABYCTOPOHHUX XKMAKUX WenKax ... 149 


FEOJOPH fi 


r. A. BykuH. Cxema paHOHHPOBaHHA aJWIIOBHaJIbHO-JeMIOBHAIbHBIX OTIOKeHHH 
ganaquou uacru Topworo Kppima mo HX MMHepPaIbHBIM accollMalumam .... 4152 
r. M. Baacos u B. A. ApmosoKx. CrpyKTypHo-TekToHMYecKHe palionnt KamuatKu 
B. K. Toay6uos u Pr. HW. Kego.-K naxogke oTmoxenult AcHonomAHCKOrO nowbapyca 
HWKHerO Kap6ona B UepxHuroscKor onop Hort CKBaxKHHe . .. . 159 
H. U. Ppugues. Daun yeTBePTHUHbIX OTMORKeHH HALBOLHO! TeNbTE Amy- Tlapeu 162 


Cmp. 


M. A. Kopo6kos u P. K. Maxkaposa. K ctpaturpaduu naneoreHoBblx oToxeHHi 

Hu30BbeB Amy-J[apbu B CBA3H C HOBbIMH HaXOJ[KaMH MOJWIIOCKOB .. . 166 
B. M. Mopaues. Bospacr ybTpaocHoBHbIxX M WeOUHEIX MOpoy AmzaucKoro mura 168 
C. B. Mockasesa. O pospacte u cTpyKType Maccusa Kpaka ua JOxnom Ypane 170 
9. A. Cepepos u 9. WH. Tuxomuposa. Katipno3olickue 6a3aJIbTbI Ha 102KHOM CKNOHe 


IMOMTOMECKOPOUANTAD: ceo tan ee cables ae > PP me oe lyin 
B. MH. Tuxonos. Cxema TeKTOHUKH joxk Holt WaCTH TI-0. Kamuatku Peas be 176 
IO. ®. Yemexos. J[pepnve nopepxuHocTu AeHy al\MOHHOrO BbIPaBHUBaHUsA Tipu- 
aMyPbH HW COlpeebuHbIX TeppHTOPHH ..... a ewanes tots LOU 
B. WM. Wesyenko. MocoszoscKkuit ropu30HT CranmurpancKoii o6acTH ey omc ire 184 
MHTOAOFH A 
A. B. Koneanosuy. O nponexonctennu ¢ CBMHIOBO-I[MHKOBOM MHHep aslH3allun B ApeB- 
HHX Tovllax 1oro-3anaga PycckoH mmatdopmMbl . .........0.- . 486 
MANIEOHTOJIOTH A 
IO. B. Tecnenko. Hekotopbie 3aKOHOMePHOCTH pacnpocTpaneHuA WHKaOUTOR B 
FOPSMOUOM PM tse enc. aha e. 8 ie aha oat ge ae a) RENE ah Gece SAND NA Oe 
BHOXHMH A 
B. A. Axcenosa. O6 okucauTebHOM annapate rpu6a Phytophthora infestans . . 194 


B. b. Esctrurnees u B. A. Faspuaopa. M3yuenve Mexanu3ma cboTocencH6umH3alHn 
OKHCJIMTeJIbHO-BOCCTAHOBHTeIbHLIX PeakUuit Fhe oe B pacnonay ny- 
TeM H3MePeHHA SJIeKTPOMPOBONHOCTH . . 2... eee te ee ee 198 
E. Cugoposa. Hapyuiente cHHTe3a MOUeBHHDI B opranu3me MBnuedt Ip Hesocta- 
TOUHOCTH BHTaMUuHa Be, BbIsBaHHOL emai BBeJe@HHeM H30HHKOTHHOMJITHL- 


PASTAS ug apy wthsncb sem st ire islt ea Sod loo plvs of cP RAR ak a welee sto men tm 202 
B. B. FOpkesuy. O6 oTHOWweHHH ApouoKeBLIX “KNeTOK K x B- aMusiase sty ot woes Benen ar oe 20 
BOTAHHKA 


O. I. Wepmykosa. Uucaio xpomocom y Ulmus pinnato-ramasa Dieck. et Koehne 240 
AHATOMH A PACTEHHH 


JI. A. Jle6exenKo. OnTorenes ae ate are HM CTBOJIOB HEKOTOPBIX MpeycTa- 
BUTT CUM OV KOMUBCTHEIN foe ce she Ns te ee ei rs ee ee te lomo et oone 213 


IMBPHOJIOTHA PACTEHHH 


H. H. Moayuuna u A. HW. Caewnukos. MukpokuHocbemKa IIpH H3y4eHHH MbIVIbIbI 
WM MbWIbUeBbIX TpyOOK HeEKOTOPbIX AMAPHJIIMCOBbIX . . 6... . ee eee 247 


|e ae PACTEHHHA 


Il. A. Penkenp vu Tr. M. )Kupyxuna. Ilpouecc o60co6eHHA MpOTONMAa3MbI Kak BTO- 


pax cba3a 3aKaIMBaHHA O3SHMbIX MWeHHIL . . . 1 ese ee ee ee 220 
A. M. Osecuos u A. A. Uekura. O pauaHun 1o3eMHbIXx uactelit nbipes M ocoTa Ha 
MpPOpAacrapier COMAH i (LY ROBBIS| Tp Abul suveielyetrouie fo bat felleey OP 224 
APA3HTOJIOIH fl 
O. Ml. Kyaaxoscxaa. Craqun paspuTua uectogs! Bathybothrium rectanculum B 
OpraHW3Me ycaua B pa3Hble Ce3OHbI roqa ......-- ee eee 227 
A. H. Cxppmmnuk. Mecta o6HTanua M 3apaxKeHHOCTb CHHpOXeTaMH Kemet Ornitho- 
dofis meraensic Payline: )siwals le sOlsegiowk sil BO, RP DN oS 230 


@QOaNer EEN Aes 


ATHEMATICS Pages 
V. I. Bliznikas. On theory of curves in a metric space of linear elements . . 9 

M. I. Graev. Irreducible unitary representations of certain classes of simple real 
LG. CRONE soon 4&5 Oo 6 mo Oo ole oS elo eet 13 
E. B. Dynkin. Natural topology and excessive functions connected with Mar- A 
koff’s process... 17 

V. M. Ivanova and A. A. Ivanov. Contiguity spaces and bicompact extensions 
of topological spaces. . . ..... fe a, ATTRA TTR, MEER Teh Ie ae 20 


to) 


V. A. IV’in. Solvability of the mixed problem for a hyperbolic and a parabolic 


Pages 


equation in an arbitrary normal cylinder ...... See aes eke ee: 23 
A. S. Kalashnikov. The construction of generalized solutions to quasilinear 
first order equations without: convexity condition as limits of solutions to 
parabolic equations with a small parameter... . 1. +++ + sees 27 
M. M. Lavrentiev. On integral equations of the first order. . .. . Pty aoa 31 
S. N. Slugin. A two-sided estimate of the solution to a linear functional equa- is, 
Cc) Kcr A or OA Ra Gmtola Soa SRO oo 6 
M. Z. Solomiak. The analytic nature of the semigroup generated by an elliptic 
operator in Lp ‘Spaces! ’.2 3 toe ee ee er 37 
K. M. Fishman. On linear transformations of analytical spaces... ..... 40 
Iu. I. lanov and A. A. Muchnik. On the existence of k-valued closed classes having 
no finite basis... 5 Wess Pees ewes certo io me meen ne mn 44 
MECHANICS 
G. I. Barenblatt. Equilibrium cracks formed on brittle fracture ....... 47 
N. N. Moiseev. On theory of elastic oscillations of a solid containing a liquid ofl 
FLUID MECHANICS 
G. J. Galin. On- theory “olSshockswavyesa.. sam) isl) Cle nen oa Oya) 
J. M. Kotliar. Ona possibility of obtaining the exact integrals of Reynolds 
equation in closed formiy a syne ean-ps omnaL niin ed ee 59 
« PHY SIGS 
A. A. Zaitsev and M. J. Vasilieva. The use of the perturbation method in stu- 
dying the formation of movable;layers 9. <0.) & 3) ae 20. . ee was 63 
Zh. Takibaev. On réle of antinucleons and mesons in secondary interactions 
Within high! ‘energy orange womecwues ttle te icgn oat ne) el) erica tata 67 
GEOPHYSICS 
V. A. Burkov and M. N. Koshliakov. Dynamic balance in the deep current field of 
the Pacific ov uc ey Bit Ee ecg ac rea ete e ace mc ae 70 
ju. A. Ivanov. Seasonal variations of the Antarctic circumpolar current ... . 74 
Vy. I. Krasovskii, I. S. Shklovskii, Iu. I. Galperin and E. M. Svetlitzkii. Disco- 
very of about 10-kev electrons in the upper atmosphere by means of the third 
Soviet! earth. satellite... ioseieeas ce sgh, «ee Gee pee ee 78 
A. P. Nikol’skii. Solar protons as responsible for morning and night magnetic 
perturbations sim high Watibitd es ces care) cues aeeegece nents erm mene 82 
TECHNICAL PHYSICS 
V. S. Ivanova. A new lan in the fatigue failure of metals .......08- 86 
CHEMISTRY 
I, F. Bel’skii and N. I. Shuikin. Catalytic isomerization of 8-oxides (tetrahydro- 
pyrans) to aliphatielcarbomylicompotdsy-yeu- ur meeeeneine anne 941 
A. N. Bashkirov, M. M. Potarin and V. V. Kamzolkin. The synthesis of higher ke- 
tones by means of liquid-phase oxidation of secondary alcohols ..... 93 
V. R. Longwort, P. G. Plesh and P. P. Ruterford. Mechanism of cationic poly- 
menizations, due tosthe intlwencesoilialidesian)) conan ae 97 
A. R. Gantmacher, S. S. Medvedev and E. B. Ludvig. On the initiation mecha- 
nism of cationic polymerization in the presence of halides... ...... 100 
N.. A. Izmailov. Unitied ‘aeidity’ scale. (7 Gee are. 104 
T. A. Kudriavtzeva, N. M. Chirkov and N. K. Kochetkov. The reaction kinetics 
of a nucleophile substitution of chlorine in phenyl-8-chlorovinylketone 108 
R. J. Levina, Iu. S. Shabarov and M. G. Kuzmin. Cyclopropanes and cyclo- 
butanes. On the decomposition of alkyltetrahydropyridazines. . ... 444 
A. N. Nesmeyanov, L. A. Kazitsyna, I. F. Lutsenko and G. A. Rudenko. A spec- 
troscopic study of o-metalated aldehydes and ketones and lithium vinylate 4145 
A. V. Nikolaev and N. M. Sinitsyn. The extraction of ruthenium nitrosonitrate 
by butytphosphiniesesters 9... see ie eee is eee ae aN 
V. I. Spitsyn, L. N. Komissarova and Z. A. Vladimirova. Tungstates of zirconium 
and hafmium . “~ be quel ney) 2% oe 45) ei ee 120 
> PHYSICAL CHEMISTRY 
V. L. Antonovskii and I, V. Berezin. Determination of the ratio of reaction rate 
- a ace we tritium atoms in H-heptane are torn off by the methyl radical 124 
» M. Vdovenko and V. A. Sherbakov. Paramagnetism of radioactive solutions 427 
L. N.Gal’perin, V. M. Mal’tsev and P. F. Pokhil. Measurement of the flame tempe- 
rature of ‘condensed-“Systemis, 9) tne ne of caie aes es 131 


6 


Pages 


V. I. Ivanov-Omskii and B.T. Kolomiets. The dependence of the forbidden zone 
width on the composition of the solid solution in the InSb — GaSb system 
S. M. Kogarko, M.1.Devishev and V. J. Basevich. An investigation of the influ- 
ence of active particles in reaction products upon the burning processes 


TONG RN i Sears NS op eae comme 5 Sate ac te es ar pa as Fane ie ag bal 
N. A. Krotova and L. P. Morozova. Diffusion processes in the adhesion of poly- 
meres, investigated by the use of luminescence. .....:....% 
E. N. Kharkovskaia, G. K. Boreskov and M. G. Slinko. The kinetics of the reac- 
tion between hydrogen and oxygen on platinum ............ 
A. Sheludko and D. Ekserova. Electrostatic repulsion between diffuse electric 
laveres mpotlateral liqiid Elmar So otis oh a es oe ane ee ae 
‘OLOGY ee 


135 


137 
144 


G. A. Bulkin. A diagram of distribution of alluvial-deluvial deposits of the wes- 


tern part of Mountainous Crimea according to their mineral associations . 
G. M. Vlasov and V. A. Yarmoliuk. The structural-tectonic regions of the 
Barer at ical (POUT PeI 1 neo ius Uy sce’ go ea pub ei ae aed ak ae 
V. K. Golubtsov and G. I. Kedo. On the found of deposits of the Yasnopoliansky 
substage of the Lower Carboniferous in the Chernigov deep well... . . 
N. I. Grednev. The facies of quaternary deposits of the superaqueous delta of the 
PATAUIS LD ATV aig Ui VOL le uty ince ake na clarcones Mierehanyds dy oF GoM Bd ae eI Oe wed edn Pe 
I. A. Korobkev and R. K. Makarova. The stratigraphy of Paleogene deposits 
of the lower reaches of the Amu-Darya river, in the light of some recent 
POtiitice OUeINGLINEKS: /.7at (ati gilpeveractay sure wee we Ree eee Le slit NUL ee a 
V. M. aay ati The geologic age of ultrabasic and alkaline rocks of the Aldanian 
SUIS NC WES, Seek Opt? ly Seah lt Ny Oe ele Gras Sin fos heed Daa meal” 5 
S. V. Moskaleva. On the age and structure of the Krak massive in the South Urals 
E. A. Severov and E. I. Tikhomirova. Cenozoic basalts on the southern slope of 


thew Mongolian eAltain meee + ofs. sch Aes eee Yenc) MON chee scarier eee 
V. I. Tikhonov. A diagram of the tectonic conditions in the southern part of Kam- 
Chatkaepeninsiila) 0, sires tee te Cy ae APR ie {eee eae 
Iu. F. Chemekov. Ancient surfaces of denudation levelling in the Priamurye and 
LORCOMMONOUS COLMICOVICS 7.5%, an. wht) Car Mwai ce Revere st ceisler) ears 
V. I. Shevchenko. The Mosolov horizon of the Stalingrad region ...... 
TOLOGY 
A. V. Kopeliovich. On the origin of lead zinc mineralization in ancient strata 
Ciathe south-westrot the "Russian platform’ 2). 9. «5 .) fe sl se) et 5 
[LEONTOLOGY 
Iu. V. Teslenko. Certain regularities in the distribution of Cycadophytes in the 
JRiBEIC CUSTBSTGE BR Ge arate ty o's, a peep SES cokimehis od uin 
OCHEMISTRY 


V. A. Aksenova. On the oxidizing apparatus of the fungus Phytophthora infestans 
VY. B. Evstigneev and V. A. Gavrilova. The investigation of the mechanism of 
photosensibilization of oxidation-reduction reactions by chlorophyll in 
solutions by measuring their electroconductivity............ 
E. Sidorova. On the disturbance of synthesis in mice with vitamin Bs induced 
by repeated administration of isonicotinylhydrazide ......... 
V. V. Iurkevich. On the relation of yeast cells to B-amylase ......... 


TANY 


O. P. Shershukova. Chromosome number in Ulmus pinnato-ramosa Dieck. et 
ICOCHILCMENTM EES TOR sat te cute taa eMac: Cauacite Meee d VR dacs Mscnel ales: am at ern oe 


NT ANATOMY 


L. A. Lebedenko. The ontogeny of root and stem wood in certain representatives 
AP PEE OS GRR ats eee etneriaer. ak) erence sip uate ieee 
NT EMBRYOLOGY 


N. N. Polunina and A. I. Sveshnikov. Microfilming in the study of the pollen and 
pollen tubes of certain Amaryllidaceae . . 2. 1 ee ee ee ee es 


152 


186 


GM 


194 


198 


202 
206 


210 


2413 


Page 
PLANT PYSIOLOGY 


P. A. Genkel’ and G. M.Zhivakhina. The process of protoplasm isolation as the 
second phase’ of winter wheat hardening {9 Sy eer. - eae 221 

A. M. Ovesnov and A. A. Shchekina. On the influence of underground organs of 
Agropyrum and sonchus upon seed germination in meadow grasses .... 22: 


PARASITOLOGY 


O. P. Kulakovskaya. The development stages of Bathyobothrium rectangulum 
(Bloch, 1782) in the organism of Barbus barbus in the different seasons of the 
ta er emer eae wry Wray hs Le OEM ol Sk o Goo 22) 


y 
A. N. Skrynnik. The habitats of the ticks Ornitodorus nereensis Pavl., and their 
infestation with Spirochaeta’ ../2 2 4042) eee 1d uey VAoK 


T -08144 Tlogmmeano Kk meyatu 3 VIL 1959 p aN 
¢ : upamx 1525 axs.. 
@opmatT 6ymaru 70 x 1082/46. Bym. a. 71/4. Tleq. a. 19,85-4.3 BKJICHKU. yee 4 


2-a Tanorpajua Weagatenpersa AxKayemun Hayk CCCP. Mocxsa, L]y6uncxntj nep., 10 


Hoxuayn Arkagzemuu nayx CCCP 
1959. Tom 127, N 4 


MATEMATHKA 


B. H. BJIASHAKAC 


K TEOPMH KPHBbIX METPMYECKOFO TIPOCTPAHCTBA JIMHEHMHDbIX. 
ion~z IJIEMEHTOB 


(ITpedcmaeneno axademuxom IT. C. Aaekcandpoewm 20 III 1959) 


IIpoctpancTBo JMHeHHbIX 3JIeMeHTOB C 3aaHHbIM TloJleM CHMMeTpHyecKoro 
<OBAPWaHTHOFO TeH30pa BTOPOH BaJIeHTHOCTH, JHCKPHMUHAaHT KOTOPOTO OTJIMYeH! 
oT HYJIA, HaSbIBAaeTCH METPHYCCKHM TIPOCTPaHCTBOM JIMHeEHHbIX 93JIEMeHTOB: 
Mpequosaraerca, uTO g, Wu! NONOKMTEbHO-ONpeseneHHas). 


1. PaccmorpuM culezyioulee MpodoumKeHHe GeckoHeuHO rpynnp G (+) 


Do! = [o®, wo] (i, j, R= 1,2,..., nj a, B, y =2, 3,..., 7), 
Do}, = [of, 4] + [oie *], (1y 
Dorin = [Wjp, 01] — [we7, ©7] — [o4,, OF] + [w'e, 0°], 


We PopMbl ow, u wi,, CHMMETPHYHbI MO BCeM HWKHMM MHJekcamM. CucTema 
» = 0 BnouHe MHTerpHpyeMa H ee TepBble HHTerpadbl OOpasyloT TMpocTpaHCTBO: 
IpecTaBJleHHA Tpyllbl— mpoctpaucTsBo Touek (A). Ham HyKHO MosyuuTb 
IpefcTaBJleHHe, MpeoOpasyriolee TOUKY, HallpaBsleHHe HM MeTPHKy, T. e. KBal- 
aTHUHYy!O cbopmy g, oro. Tak Kak 


Do! =0, Dwi =[o7, of] (mod), 


‘OC Kayo TouKoH A mpoctpaucTBa (A) MOxKHO CBA3aTb WeHTpoadpunHoe 
ipocTpaHcTBo A, HW TOCTpOMTb B HEM TaKkOH addunnpii penep {A, e;}, uTO 
popMp! w!, OyAyT KospPvUNeHTAaMH pa3sjOx%KeHUA pellepa, OeCKOHeEUHO ONM3KOrO: 


< HCXOJHOMY, H3 COBOKYMHOCTH pellepoB c OOMleH BeplIHHOH 
de; = wie, (mod w). (2) 
Tidaddopp cdopMpbl w! MoxKHO MpHHATb 3a KOOpAHHaTHI BeKTopa dA: 
dA = w'e;. (3) 


Bo3bMeM HalipaBuleHue v’e;, Ipoxofsmee uepes:.touky A. I]pu nomomm 
‘aHOHH3allMM pelepa MO2KHO BeKTOP U;e! COBMECTHTb C e, (*). YcuoBHe MHBa- 
MaHTHOCTH JHHeHHOrO auiemeHTa (A, e;): © = 0, o% = 0. Ora cucrema BoowHe 


[HTerpHpyeMa Hi ee TepBble HHTErpaJbl OMpPeNeIAIOT NPOCTPaHCTBO peACTaBeHHA 
‘PyNMbl — NpocTpaHCTBO JIMHeHHBIX 9uIeMeHTOB. YcsOBHe JOKaJIbHOM WHBa- 
)MaHTHOCTH KBa{paTHyHOH (PopMEl g,,o'@! MOXKHO 3allHcaTb B Bue VE,, = dg,, — 
= 2 pj; — 2,07 = 9 (modo, wf). an Toro wToObl saath MeTpuyecKoe IIpo- 
TPaHCTBO JIMHEHMHBIX 3JICEMCHTOB, HYXHO 3aaTb METPHKY Kak (PyHKUMIO TOUKH 


1 HampaBseHuA uM 3aqaTb dopmpl Vg,, JIMHeHHbIMY KOMOMHalHAMH (popM 
y, we: 


Ve = Sata? oh Lae (4) 
9 


‘To onpesesmsmouland CHcTeMa ypaBHeHHi MeTpHYeCKOrO IIpocTpaHcTBa JIMHCHHBIX 
3JIEMEHTOB. 

2. Tlonb3yscb HHBapHaHTHBIM aHaJMTHYecKUM MeTOOM I’. ®. JIantepa (7) — 
A. M. Bacnepa (4) nucbtbepeHivastbHO-reoMeTpHYeCKHX HCCJIeNOBaHHH, OCHO- 
BaHHbIM Ha HCUHCIeHHM BHEWIHUX uddepeHuMabHbIX cbopM KapTaHa u TeOopHu 
TpecTaBJleH#Hit OeCKOHeYHBIX FpyMM, MOAXHO MOMYINTb MOCJeLOBATeJbHOCTb 
<pyHaMeHTaJIbHEIX OObEKTOB M€TPHYECKOLO MpOCTpaHCTBa JIMHEHHbIX SJIEMCHTOB. 

3. Onpeyenum opMbl CBASHOCTH B M€TpHYeCKOM NpocTpaHCTBe JIMHeHHbIX 
3JIEMEHTOB CJICLYIOUMM O6pa3soM: 


o, = 0) + T,o'+-Cior, Ilk=0, Cie = 0 (5) 

‘iM ToTpeOyeM, UTOObI 9Ta CBASHOCTH Oplla MeTPHYeCKOH, T. €.YTOObI Vg jj = 0, HJM 

Bij, gis — 2, Tine= 0, Ce. g Cir — Cie = 0, See Ci=0. (6) 
Peulenve meppow cucTempl (6) uMeeT BH 

Ta gi! (Sij-4 + Bina Sez, + BM (Sil er + Syl tin) (7) 


I 
rge gig, =. Ananornunbie (opMysbl Nonyyatorca HU AA Coe. Ecam mpons- 
‘BOMbHO 3agaTb Thin) u Cie), TO CHMMeETpHUeCKHe UaCTH STHX BeHYMH ompee- 


, 


AMOTCH YEPe3 By, ps Biz, po [Vie U Cfie] OMHOSHAYHO, CIIeEMOBATEJIbHO, CyLLeCTByeT 


WTYYOK MeTPHYeCKHX CBASHOCTeH. OTOT Ny4yoK cBAsHOCTeH Ooee OOULMH, 4eM 


mouyyeHHpti Moopom (°). 
4. Cuutas, uTo Tfjx) H Chie} 3a0aHbI HM MOb3ysxncb (5), MOXKHO TMepBple WBa 
~ypaBHeHua (1) TipeqcTaBHTb B Bue 


Do! = {o/, 0] ee Vijay [w/, of |—Cia [o!, orl, 
ta ; | (8) 
Do = [0}, Ob] + Ring [0?, 07 + Sipa [o?, of] + Pjap lof, of], 
rye 


t i Rk i i if 3 i k pi « i R 
Ring = Vtg, 1 — Pile, Sipe = V jp, a — Cja, p — VipCep’— VepCjg), 
i Zi k me 
Pijap = Cita, p)— Cj taCrpy, 
: Near e 
AV x — Vipok — Ppeo? + Tip + Cja@ie + oje = The, po? + Tie, a, 


7 ; Med ki A vt " 
dC ia Sag, ‘oo Cra} aa Cja@e =F Cj = Cis, poP + Cie, por. 


-YpaBuenua (8)—cCTpyKTypHble ypaBHeHHA MeTpHyecKOrO MpocTpaHcTBa JMHelI- 
HbIX 9JIEMCHTOB METPHUeCKOM CBASHOCTH. 

5. Tloq KpuBoH MeTpwuecKoro MpocTpaHcTBa JIMHeMHEIX 9SJICEMeHTOB ecTe- 
‘CTBCHHO MIOHHMaTb OJHOMapaMeTpHyecKoe MHOrooGpa3she JIMHEHHbIX 3JIEMeCHTOB. 
Lentpsl oqHomapamerpuyecKoro MHOPoOOpasus JIMHEMHBbIX 9JIeCMeHTOB OOpa3yloT 
-OAHOMepHoe MHOrooOpasve TOYeK, KOTOPOe Ha3OBeEM IeHTpoMyOH paccmaTpu- 
‘BaeMOH KPMBOH. BosMoxKHbI Ba CJly¥ad: JIMHeMHbIe 9/eMeHTbI MOryT KacaTBCA 
WeHTpoueI u He KacaTbes. TlepByto KpuByto Ha30BeM HeHTpOnAaJIbHOH KpHBOI, 
-a BTOPy!O — HeIleHTPOHaJIbHOH. 

Byjlem cuntTaTb, TO BEKTOPBI €g HCXOAHOTO pellepa MOKaJIbHOTO KacaTeJb- 
Horo MpocTpancTBa A, MOMeLeHbl B THMeplyocKocTH, KOTOpad OpToroHasmbHa 
‘K JIMHeHHOMY 9SJIeMeHTY, T. €.  =— “e wh. 

6. Lentpoufanbuble Kpu Bble. Tak Kak B 9TOM CJlyuae THHeHHBI 
“SJIEMEHT JOJUKEH COBMACTb C HallpaBJIeHHeM KaCaTeJIbHOH K WeHTPOHJe KpuBOH, 
TO u3 (3) cueqyeT, uTO w* =.0, H, MpofomKad ee, NOonyuNM 


Ao = a%wt 2 (9) 
i410 


Ib WeHTpougbl — ds = Fo!, rye F = V g,, — ocnosuaa MeTpHuecKad (pyHK - 
AaCCOIMMpOBaHHOTO TIpocTpanctBa Puncsiepa. Ypapuexnua (9) MoxkHO nepenu- 
fb CJIeYIOWHM OOpa30m: 


pes 
On Siyds, aye (10) 


we 
Tpoyomkaa cucremy (10), nomyauM dd) + Afeyog — Afyoor = Mean ds. 
= r 
PEM BeJMYHHBI )() = —, KOTOPbI€ YOBJIETBOPAIOT CHcTemMe jlucdpdpepex- 
AJIbHBIX YPaBHeHHit 
is Per ee 
; ie) 4- hemp = Ket) ds. ; (1 1) 
WIHHDI Ae (aw, © = 2, ..., n) OOpasyior byHamenTa BHI Wuce pena IbHO- 


MeTPHYCCKHH OObEKT N-FO NOpsAKa WeHTponasbHo KpuBol. B nopManbuoli 
—. 


lepllOCKOCTH STOH KpHBOH MocTpouM BekToppt A, = h()e,, HHBapHaHTHO 
3aHHbIe C pacCMaTpHBaeMOH KpHBOH. OrpaHu4yHMca paccmoTpeHveM o6mlero 
> 


mad, T. e. korga A, muHeHHO He3saBHcuMbI. BeKToppl 


=> 
ts 1 Xoo. aac he erg 
1 Ae Het itelviay™ spy te - (12) 
Ve ie 
reo : ie Pi 
hag = Lay a) \B)s Ma = det (hoo,..., Aaa), OOPasyloT OPTOHOpMUpOBaHHblit 
inc B HOPMAaJIbHOH THMepMJOCKOCTH, WHBapHaHTHO CBA3aHHbIM C JIMHelHbIM 


*MCHTOM paccMaTpHBaemon KPHBOH. Urax, B KaCaTeJIBHOM I1pOCT paHCTBE MBI 


a, > > ey 
TPOHJIM OPTOHOPMHMpoOBaHHbI penep {Aaj}, rae Ay = + >» WA KOTOporo 


dhyy=9,rj, 9; +9; = 0. (13) 
dA, > hae > 3 
‘Tak Kak viniee A,— F hy, To v3 (12) cnegyetT, uTo dh; IpHHaynexKuUT 
| > > 
WIPOCTpaHCTBY, HaTAHYTOMY Ha BeKTOPb! \y,..., Az4y, HW, B CHJIY BTOporo 
THOWeHHA (13) NoOwyuaem 
| => > > 

dh; 7 0; pt ES an Oe ty hz4y. (14) 
Yuntprwasd, uTo 9; ;-1 = (dz, Ae), 92, 24, = (dhe, Agi), H Haxona dh, us (12), 
> ase 
{\, U3 COOTHOWeHHA hy = > WM no_ctaBsad B (14), nomyyaem epHBallHou- 
> CopMyvIbI KpHBOL 
: dn, re = 

7 aVerd egos) caliente) EINE SP (fe) 


rl So Fang ya 
eels — Nie ces ales dn Me epier Of 
Z 


£ 


L spe Xp HaSOBeM p-t KpHBUSHOM ICHTPOWLaIbHOM KPHBOH, a p, — payuycom 
‘KpuBusuHpl. [IIpamyio sloKaJIbHOrO KaCaTeJIbHOrO IIpocTpavcTBa, HMMEeIOLLy!0 
| > 

[paBJieHve BeKTOpa \y, Ha30BeEM v-H HOPMaJIbHO HWeHTPOHaJIbHOH KpHBOH, 
> 


=> 


> 
-BEKTOP Ry = (Ay ,..., Ap) —COMPHKaCalolluMCA p-BeEKTOPOM. 
7. Hementpougaabube KpueBple. Jluppepenuaibuple ypaBHenna 
CHTPOHJaJIbHOH KPHBOH MOKHO 3allMcaTb B Buse 


wo = ly 0, wf =), DI=0. (16) 
11 


TIponomKaa cuctemy (16), nowy4HM 
#1 Aili a , 
dliny + Upyo} = Uorn9, aM) + Mn os — Meo = Meta)? (17, 
BewmuHHbl ies H Xe) OOpasyloT (byHLaMeHTaJIbHbI sfiepenta.0 
aaa os OObeEKT f-roO NopAyKa aHHou KpHBol. Bmecro Ne) BBereN 


> > 


kG) = uGhy B xkacaTeJbHOM MpocTpaHcTBe TMOCTpOHM BeKTOPbI Lp =tine| 


HHBapWaHTHO CBA3aHHbIe C 1eHT pon oH yjaHHOH KPHBOH, MU B HOPMaJIbHO! 
PHMeplJIOCKOCTH JIMHeHHOrO SJ1IeMeHTAa ice hayes. PaccMoTpyM culyual, KOryé 
det || l(p)||4£0 u det|/X(e || = 0. Baegem BexTopsi | 


nl ly. ova LL p—1 Li x t Age ry a—1 Ke | 
i ee q 1 oe ct ee y/o ae oom he ’ 
NN MM MN ES 
V ppt Lon L, pA L, V an~*a—1 mak re ae A 


re ; 
rye lpg= Siliplig» Np= det dir - - Upp ls hap= Syy May Mf)» Ma = det |Aoe. . . Maal} 
B KACATEbHOM MpOCTpancTBe MowyyaeM Ba OPTOHOPMHPOBAHHBIX 6asuce 


Sg e 
aes Pd Fea a Boe ace ie = +) , HHBApHaHTHO CBA3AHHbIX C SJIEMe€HTOM pac: 
cMaTpHBaemol KpHBolH. Ecau BBecTH OOosHayeHHs! 
k 4 V SGN aa ee wn = Vos 
Whigs aa ey a ree NVM 


H TlowomKuTb, uro No= 1, Wpdey = = 0, = MN, = 1, Mpin1, TO MepHBalMoHHbE 
cbopMy.1bl HeleHTpousasbHOt! KpHBOM MpHMyT Bu 


dl, dn, > = | 
= — Rp—lpeae + Rolpr, Sey, eee Od _ Mp1 sheet Rp» (18 
ds ds Pp Dp 


rye ds — pucddepenuvan Ayru uentTpongn. Ipampe moKambHoro KacaTeJIbHOr< 


He 
MpOCTpaHcTBa, HMeIOUe HallpaBseHHe BeKTOpOB |, H hy, Ha3O0BeM Y-li HOPMaJIbK 
M v-H{ OTHOCHTCJIbHOH HOPMAJIbIO COOTBETCTBEHHO; p-BeKTOPbE! Rp = (I, 


> > \ 

H Mp = (Ay. . . hp) — COMPHKaCalOlMMCH P-BeEKTOPOM H OTHOCHTeJIbHBIM CONpH 
KaCalollHMCH P-BeEKTOPOM COOTBETCTBCHHO. 

SameuauHne |. Ecam Metpwyeckoe IpocTpaHcTBO ABJIAeTCH DHMAHOBBIN 
IIpOcTpaHcTBoM, To (15) Oyzyr dopmMysamu Dpene KpuBOH, KOTOPbie BIepBbI 
ycTaHoBusl Basuike TeH30pHbIM MeTOJOM (°). 

Sameuannue 2. Ec cyenatb pasBepTKy NpOCTpaHCcTBa BAOJIb HELLeHTporK 
JlasIbHOH KPMBOH, TO CaMa KPHBad OTOOPasHTCA Ha JIMHeMYATyIO MOBepXHOCT! 
Ilepple WepuBalMouHble dopmywn (17) OyayT dopMysiamu Dpene AA Halipak 
JIMOIeH KPHBOK STOH MHHeMYaTOH MOBepXHOCTH (VIM pasBepTKH WeHTPOnAbI 
a BTOpble (opMy s1pt (18) — hopmynamu @peve Aa ccbeprueckoro 1306 paxkeHH 
JIMHEHYaTOH MOBepXHOCTH Ha UHAMKATPMCce accOlWMHpoBaHHoro (bHHCepoB 
IIpOcTpaHcTBa. 

B 3ak J0ueHHe NOMb3YIOCb CJyYaeM BbIPasHTh GsarofapHocts C. I]. PuHuKoBy 
NOW HeMocpeACTBEHHbIM PYKOBOJCTBOM KOTOPOrO OblJa BbINONHeHa 3Ta padore 
a Takxe I’. @. Jlanresy 3a WeHHbIe KPHTMYeCKHe yKasaHus. 


MockoscKu rocyapCTBeHHEIli yHHUBepcuTer Iloctynuao 
um. M, B. JlomoHocopa 13 II} 1959. 


BuuIbHIOCCKHH ~TeqarormuecKHi HHCTHTYT 


UHTHPOBAHHAA JIATEPATYPA 
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MATEMATHKA 


M. HW. TPAEB 


JHETIPHBOAMMbIX YHATAPHBIX MPEACTABJIEHHAX HEKOTOPbIX 
KJIACCOB BEWJECTBEHHbBIX TIPOCTbIX FPYMINM JIM 


(ITpedcmaeaeno axademuxom M. B. Keadouwem 13 III 1959) 


SACTaBJIeHHA Ppyulbl Gp,g KOMIJICKCHBIX MATPHIL Nopsdka n = p + qc ompe- 


‘(1% B wautei cratbe (*) paccMaTpHBasIMcb HeMpHBOAMMbIe YyHHTapHble 
fee 1, COXpaHAIOWUX 2pMuTOBy dopmy 


XyXy + Date -+ XpXp ae pip Che cs — Xp+qXp+q: (es 


B waHHOH cTaTbe OyyT paccMOTpeHbI MpeAcTaBsIeHHA pyrux KsMaCcoB 
DCTHIX rpynn JIM, sABMAOUIMXCA, MOXOOHO Tpyntam Gp,q, TpaH3HTHBHbIMH 
VMAaMu aHasIMTHYeCKUX ABTOMOP(PH3MOB HEKOTOPOH OrpaHH¥eHHOM KOMMVeKC- 
4H oOnactu. Ilomumo rpynm Gp,, cyulecTByeT, Kak u3BecTHO (5, °), TpH 
{OBHBIX KJlacca TaKMx rpynn*: 1) rpynua A, KOMMeKCHBIX MaTpHIL N0- 
Ka 2p c ompeyemntenem 1, coxpaHsiouyHx spmuToBy dopmy (1,1), rae 
p, W KBakpaTHyHylo POpMy X%4Xp4i-...+XpXep; 2) rpynnma Bp, Kom- 
KCHBIX MaTPHIL NopawKa 2p c onpefenutTenem 1, COXpaHAIOIMX IPMUTOBY 
pmy (1,1), Toe =p, W GuauHelinyio dopmy (xYp41—xXp4i41) + - 

+ (XpYop — XopYp); 3) Tpylna BellecTBeHHbIX MaTpHIL NopayKa p+ 2 
ppenemutenem 1, CoxpaHAoWIMX KBawpaTHuHy!o dopMy Ae see Cee 


x2,,—x2,,. Hue OyxyT paccMoTpexbl mpesctapenua rpynt Ap u Bp. 


} 2°, TuckpetTuaa (aHamuTuuecKas) cepHA HEN PHBOAUMBIX YHE- 
|PHHX MpeacTaBNeHuH rpynn Ap u By. oH 3allHCbIBaTb 3JIe- 


HTBI rpymm Ap, u By, B KseTOUHOK dbopmMe g = Ce) » rie. o, B-y, 6-= 


p-MaTpUlpl. 

PaccmoTpuHm mpoctpaHcTBo § dyHKuui f(z, w), re 2 H W— KBaspaTuble 
TPHUbl NOpAKa p, UpHYeM MaTpHIa W KOCOCMMMeTPHyHa (B CJlyyae rpyn- 
_ Ap) WM CUMMeTpH4Ha (B Cilyyae rpynnbi B,). 

Ha 9TH *PyHKUHH HaJIOXKUM YCJIOBMA: 

1) [JpuH dukcupopaHHomM w dyHKuMA f ABJIAeCTCA MHOFOWICHOM OTHOCH- 
bHO 3JIEMCHTOB TepBOM CTPOKH MaTPHIlbl Z; MMHOPOB, COCTAaBJICEHHbIX H3 
DBbIX JIBYX CTPOK MaTpHUbI 2 HW T. J., BUJOTb WO ONpememutTesA caMon 
rpuupt Zz. Ilo orHoweHvio K MHHOpaM Kaxkoro sagaHHoro NWopayKa (yHK- 
A f ABJIA€TCA OJHOPOAHDIM MHOFOWJICHOM 3aaHHOH CTeMeHH OJHOPOMHOCTH. 
| 2) IIpu d@ukcnpoBaHHoM z *pyHkuua f ABJIAeTCA aHaJIMTHYeCKOH dyHKUMeli 
'@ B OOMacTH Ww" <p, Te Cp — CAHHHYHAA MaTpHIla NopxALKa p. 


13) IFIP = (If lo (ep —Be’y’, w]  det-* (ep — wan") dy (0) dy (w) < 20, (2,1) 


> U— YHUTapHad MaTpuila, du (v) —MHBapHaHTHad Mepa; dy. (w) — mpons- 
leHve ucbcbepeHiiMasoB BeLeCTBeHHbIX HM MHHMMBbIX YaCTeH He3aBMCHMbIxX 
bMeHTOB MaTpuubl w; R=p—1 ana rpynn Ay, uR=p+1 gaa B,; 


* A rakxKe [Be HCKMIOUNTebHbIe rpynmbl pasMepHocterk 78 u 133. 
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MHTerpHpoBaHve BefeTCH MO BC€M YHUTApHbIM MaTpHilamM WY HM NO kOCcO 

CHMMeTpH¥eCKHM (CHMMeTPHYeCKHM) MaTpuIlaM W, YOBJETBOPAIOIUMM YCJIOBK 

wo < ep. . : 
CkaslapHoe TpousBeyeHue B $ OMpeesIHM B COOTBETCTBHH € Popmy.Iou (2,1 
IlpeacraBienue B MmpocTpaHcTBe $ COCTOMT B TOM, YTO KaxKMOK MaTPHIL 


g= C 4 W3 Ppyllbl conocTaBsseTca OnepaTop Tg Bua 


73 
T gf (2, w) =flz(Bw' + 8’), (@B + 2) (wa + 7)I- (2,2, 
IIpencraBieHve XapakTepH3yeTcad, TaKHM OOpa3s0M, Pp WeJbIMA YHCJaMH 
cTelleHAMH OfHOpO_HOcTH yHKUMH f OTHOCHTebHO CTpoK MaTpuus z. IIp 
9T0M §=0, ecau kp >> k—1, rye kp—crTenenb OfHOpOmHOCTH PyHKUMK 
OTHOCHTeuIbHO detz *. 

Bce onvcaHHble MpeCTaBJIeHHA ABJIAIOTCA HEMPHBOJMMbIMA YHHTapHbIM 
MpeACTaBICHHAMH COOTBETCTBYIOMIAX Ppynti. 

Mertogpl, pasputele B (*), § 5 Ha TpHMepe rpynnbl Gp,g, MO3BOJIAIOT BbI 
YMCJIUTb CE AbI pekcTaBseHuli aHaJMTuUYeCcKOn cepHu rpyun Ap u By. Herpyau 
BHUeTb, UTO CopMysia (2,2) onpegenaeT onepaTop Tg He TOJIbKO JIA SJIeMeH 
TOB g BeIeCTBCHHOH FpyNlbl, HO HM JIA 9JIEMeCHTOB g KOMIIJIEKCHOH OpMBI 
stoi rpynupt. [Ip stom B © cymectByeT TaKan OOnacTb Y%, To: a) BelllecT 
BeHHad rpylima JiexKUT Ha FpaHuue OOnacTH %; 6) omepaTopbl T, mpu g€ 


BIOJIHE HeEMPepbIBHLI H HMeIOT ced S(T) B OObIUHOM cMBICJIe. Creq onepa 


Topa Tg, re g— IJEMEHT BeLICCTBCHHOM TpPyNMbl, Mbl OMpeweHM, Tora Ka 
npegea S(T) mpn g—>g**. 

Teopema 1. Ilycmo [x, x) = 41% +25. + XpXp—%pt%p — 
11 —XgpXop U Tg — 300@NHOe NpedcmaBAeHUe AHAAUMUYeCKOU Cepuu epynne 
Ap uau By. I] pednoaosnum, amo g — peeyanpHolli anemenm rpynnel, mM. e 
ece cOOcMBeHHole BHAYEHUA maMpUuyol g NonapHo pasau4no. Paccmompum me 
COOCMéeHHble SHAYEHUA mMamMpuYat g, KOMOpoiIe no MOOYAIO OoAbWIe eOUHUYo 
UAU, eCAU OHU NO MOOYAIO paBHol eOUunUYe, Omeeuatom coOcméeeHHOMmY eeKMO 
py x, Oasa Komopoeo [x, x] <0. Takux coOcméennolx snavenutt umeemc 
mouHo p. OOosHauum ux 4Yepe3 b,,...,.5p. 

Tozda cared S(T g) onepamopa Tz @oipascaemca caedyrouelt dopmyaoii: 
Oana caywan epynnol.Ap 


S(T)=|8-™...8 | |] 6a*— 85) (1 85 8p) 
a>B 


dat caywaa epynno By 


S(T) = |d-™...8-| |] 82" — 857) (2 87 8g) [] ’ — 8a?) 


a> 

30ecb nonosceno 

ED —n 
|s—n =n einen AC Sen : | 
ire 40 giles Se cae lis nj=ljt ... +1,4+ (p—)), 
a5” dy? 
i p ome 6 4) \ 7 
ede 1; —emeneno odnopodxocmu dynkyutt f (z, w) npoempancmea npedcmae- 
AeHUA OMHOCUMEeNbHO f-L CmpoKu mampuyol z (j =1,...,p). 
1 


Teopema 2. IJ]ycme f(g)—quxumunan 6ecKkoneuno Oude penyupye- 


MAA PYHKYUA HA MHOoKECMee Gy PeeYAAPHLLX aAeMeHMOG epynnol A, uau Bp. 


Toeda onepamop T= \ f(g) Tgdu(g) umeem cared S(T;) @ o6bl4Hom cmoicae, 
Gy , 


* 
Hapazy C ONMCaHHbIMH TipeACTaBJeHHAMH MOXKHO TakxKe ONpeAeIMTb NpeAcTaBsenua”, 
MM KOHTParpe2HeHTHBIe, 


+ ry 
OtmetuM, 4To culex oneparopa. Ty, ONPeAeIAeMbIH 3AeCb MPeMCMbHBIM MepexogoOM 


3 KOMIJI€KCHOH OOsaCTH, He eCTB CIeX B OOBISHOM. CMBICae: OyAyuH yHHTapHEM,, onepatop 
Ts He HMeeT Cyleqa B OOBIUHOM CMBICJIe.. 
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ipurem S (T;) = i (g)S (Tg) du(g), ede S(T zg), onpedeanemca 6 coomeemem- 


Go 

UU C meopemott | (cp. (°), meopema 5,4), 
| 30. HenuckpeTHbe cCepHH HeNPHBOAUMBIX YHUTAPHBX 
IpeacTaBmeHul rpynn A, u Bp. 
 Cayuak rpynnp B,. Jlaa nocrpoesusa npexcTrapneHuit nenucKpeTHEIX 
epuii BOCHOMb3syeMca HOBOM MaTpHYHOK peanusaunel rpynnb! By, oTmM4Holi 
T IpHBeyeHHoH Bn. 1. 

SauKcnpyeM HaTypaJibHoe uNCIO F<p,, HM WycTb 


€r, Ep’ —CAMHHUHbIC MATPHILbl COOTBETCTBYIOULMX TopayKos. Tora rpynny 


AIOUIUX COOTHOIWCHHAM gog =o, gtg’ =T. 
B cootsetctsuy c (3,1) Oynem 3anucbiBaTb MaTpHub g rpynns B, B KTe- 
frouHoH cbopme 


£ 0 0.e, : Bo Oe) 
oo 0 oO 0: of a 0 T @) 5 . (3,1) 
e, 0 0 .—e. 0:0, 
we 
(Bee 0 0 é-, 
p p ro . ani 
7 = i. = a a ie 0 } » at a= De, (3,2) 
Bp MO2KHO pedaJIM30BaTb KaK YpYIINY KOMIMJICKCHBIX YHUMOJYJIAPHbIX MaTpHIL,. 
YOBJIETBOP 


(Eee Ee ae ae By Sea | 
g=|%,-1 800 810 |. (3,3) 
bi 49 io. (i,t 


BpefleM B paccMoTpeHHe Culeqyiouue No_rpynnbl rpynnp By: 1) mogzrpyn- 
ta K KJeTOUHBIX TpeyrOJbHBIX MaTPHIL C HYIAMM NOX riaBHOu TMarouasp10; 
(2) nogrpynna Z KJeTOUHBIX TPeyrOJIbHbIX MaTPHIL C HYJAMM Hay raBnoli 
| MaroHambio MW e{MHHUHBIMH MaTpHIaMH Ha TriaBHOH JHMaronasu; 3) nomrpyn- 
ima Z, nogwyuaroulanca “3 Z TpaHcnoHNpoBaHHvem; 4) nogzrpynna D KseTounbix 
|(MaroHaJIbHbIX MAaTPHI *. 

_ _Jito6yto Matpuuy g€ Bp, 3a UCKIOUeHHeM MHOTOOOpa3HA MaTpHI, MeHbLLUero: 
‘gucjla M3MepeHHii, MOXKHO. IpeACTaBHTb,. W MPHTOM OMHOSHAUHO, B Bue g=kz, 
rye REK, z€Z. B cBow ouepegb, m06yio MaTpuuy RE K mMoxHO mpelcTaBuTb, 
H MIPHTOM ORHOSHAUHO, B BHZe k= C6, rme CEZ, SE€D.. 

Ilozrpynna D cocTouT “43 MaTpul Bua 


| 
| 


et OLeUR\: 
0 0 21 


ire g,—IIpOW3BOJIbHaA HeBbIPOKAeCHHaA BEULECTBEHHASA MaTpUlla, g1=2'1 
HW Qo ABJIAeCTCA MaTpHueH M3 rpynnpl By B ee cTapoh peaMsallHu, ONMCaH- 
HOH BM. I. 

| Ilycrb Terepb 3ajaHo HeNpuBO_MMOe yHUTapHoe mpesctaBuenue TZ MUCK- 
peTHoh cepuu rpynnbt By WM HempuBoquMoe yHuTapHoe MpenctaBlenne Tg 
|| WOHOM TpyIMbl BeLIeECTBeEHHEIX MaTPHIL NopsfKa 7. OTH pecTaBJeHuA UHLLy- 
IMpyloT HeMpHBOAMMoe yHUTapHoe mpeyctTaBenve 7, rpynnbl Bp, oupexessae- 
|| Moe culexyroujuM OOpasom (cp. (*), cTp. 382 — 383). 


| Ilyctb H—npoctpauctBo yuku [(z) Ha Z, WA KOTOPbIX \iF@) |?du(z)<o0. 
\|[lycrs H,— npoctpancTBo dbyHkUHH ¢(2,), Ha KOTOPOM JlelicTByeT NpepcTaB- 


| * AnanoruuHble NOATpynNbl urparoT CyUeCTBeHHYIO POJIb B TEOPHH ABTOMOPHBIX PyHK- 
|uui (cm. (7, 8)), roe MaHa HX PeoMeTpHuecKad MHTepnpeTalus). 
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enue T? rpynust By; H,—upocrpanctBo pyHkunit )(Z,), Ha KOTOPOM jeH- 
-CTBYeT IipecTaBsleHHe ite TpYUMbl BeCCTBCHHBIX MaTPHIL MOpsyKa fF. IIpex- 
-cTaByleHve Ty CTPOHTCA TOra B TeH3OPHOM MIpOwsBeeHHH MpOCTPaHCTB ft; 
H, u H,. Onepatop npectapsenua T, 3ayaetca cbopmy Ou 


: - dy. (zg) |” 
Taf (ey ein te) = Pel BF (2020) [ED]. 3,5) 
Secb zg =26Z OMpeeseTCA U3 COOTHOMICHHA 
20 = Caz, (3,6) 


anesGe Zi, OGD, Z€Z: 21 U Yo COOZHATAIOT COOTBETCTBEHHO HM XKHIOIO H Cpe- 
HIOIO KJleTKH MaTpuubl 6 “3 (3,6); onepaToppl TZ, H Tg, HeHcTBy!oT Ha f Kak 
Ha (PYHKILHI0 COOTBETCTBEHHO OT 2, H OT 2g. : 
Cayuat rpynun A,. BocnouwbsyemcaA cieqyiouleH MaTPHYHOU peaJH- 
3alneH rpynnbt Ap. SacbuKcupyeM ueTHOe HaTypaJbHOe YCO 27 <p, W MYCTb 


% O10, SO oe 
Gass O -icow 0) : t= 0) 45 0 : (3m 
a, .0 0 le Oe 
rye 
(3). ia 
Go = ’ C= ’ p’ = [Al ? 
O sey Cnr 0) 
Ont LEO 
—1 0 @. Al 
Qs = 5 ; Dee — ° (Sa) 
O14 {en (O) 
—1 0 Oy 4 


‘MaTpHubl opsyKa 2r. 

Herpy40 MpoBeputb, 4uTO rpymmy Ap MOXHO peawH30BaTb Kak rpynny 
KOMIWI€KCHBIX, YHMMOAYJAPHbIX MATpHL g, YAOBJETBOPAIONLMX COOTHOLMCHHsM 
OPM oO MOn OG ==1t) 

ByjlemM 3anvcbIBaTb, B COOTBeTCTBHU c (3,7), MaTpHubl U3 Ap B KMeTOUHOL 
‘pope (3,3). BBegem, Kak HM paHblle, TpeyrowbHbIe ToArpynnyl K, Z, Z rpynnsl 
Ap 4 nNogzrpynny D xkaeTouHO jMaroHadbHbIx MaTpun u3 Ay. Tlogrpynna D 
‘COCTOHT H3 MaTpHIL Busa (3,4), rae MaTPpHUbI g, MpoOeratoTr rpynny, A30mMOop- 
(pHY!0 NOMHOH Tpynne KBATEPHUOHHHIX MaTpH MOpAKa /, a MATPHIb! gy 
poOerator rpyiny matpuy A, B ee crapol peamMsalluH, onMcaHHo Bo. |. 
Hakonell, MaTpuila g_; OMHO3HAYHO OlpesenAeTcA MaTpuuel gy. 

JlaHHy!0 BbILUe KOHCTPyKUMIO HeMpHBOMMBIX YHHTAapHbIX pemcTaBeHHli 
Tpynnbl By, MOxKHO Telepb WeHKOM MepeHecTH Ha rpynny Ap, Mp 3sTOM. 
JIMIb TOJIHYIO Tpylly BeLleCTBeHHLIX MaTPHIL UWopsyKa fr culeqyeT 3aMeHHTb 
NOWHOH Tpymnoh KBaTepHHOHHBIX MATPHIL TOTO x%xe MopsyKa *. 


Tloctynuso 
10 IIT 1959 
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MaTPHI, Kak H MpeACTaBJIeCHHA TpPyMMbl BeUkeCTBEHHIX MaTPHIL, HMCIOT CpaBHUTeJIbHO npo- 
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Horuagn Axkagemun Hayk CCCP 
1959. Tom 127, N 1 


MATEMATHKA 


E. b. AbIHKHH 


ECTECTBEHHAA TONOJIOPHHA HW IKCLECCHBHbIE ®YHKL[MH, 
CBASAHHbIE C MAPKOBCKHMM IIPOLLECCOM 


(ITpedcmasaeno axademuxom I]. C. Aanexcandpocum 21 II 1959) 


Honstue skclleccuBHOH (byHKIMMH, CBA3aHHOM C MapKOBCKMM mporeccom, 
PbIIO BMepBble BBeeHo XaxToM ('). J\ia BHHEpoBCKOrO Mpollecca OHO CoBIaaeT 
> OOBIUHBIM MOHATHEM HEOTPHIaTeIbHOH CyneprapMoHuyecKoH dyHkuMN. Stromy 
BaKHeMUeMy CMellMaJIbHOMy CJIy4alo MOCcBAeHa Ooulee paHHan padora Jly6a 
*)*. EcrecrBeHHad TOMOJIOrMA, CBA3AHHad C CyOrapMOHMYeCKHMH (byHKIMSAMH, 
yaccMaTpHBaacb A. Kaprauom B (*) u Jly6om (?, °). B nacrosmeli 3ameTKe 9TH 
IOHATHA BBOJATCA B HOBOK (ope. 
MopmyupyercaA pA OOMIMX TEOPeM O TONOMOFHN WH SKCIECCHBHDIX PYHKIU- 
HX, CBASAHHbIX C IIPOH3BOJIbHbIMH OOPbIBaIOLHMUCA MapKOBCKMMHM MIpolleccamu. 
lekoTopble H3 9THX TeopeM (HallpHMep Teopemy 3) HeTPyAHO OKa3aTb Ip MOMO- 
M MeTOJOB, Ppa3BHTbIX B paOoTe Xaura ('). J[pyrne (B uacTHocTu Teopema 4) 
peOyroT Ooulee CJIOMKHbIX PaccCMOTpeHHH. 
Mer OyeM MOb30BaTbCA TeEPMHHOJOrMeli HM OOO3HadeHHAMU pa6or (°,°). 
§ 1. EcrecTBeHHad TOTOJOFHA B PaAZs0BOM NpocTpaHcrTBe**. 
1. Ilyerh X = (x7, 6,4, Px, 9) —MapkoBckult poecc B H3MepHMoM MIpo- 
TpaucTBe (E£, %), noquMHeHHE ycuoBuio P, {C>0}=—1 maa scex x€E. 
Monomxum TE€%, ecm TER u Py {cymectrsyer 5>0 tTaKoe, sto x14€G 
Hua Bceex OWt<d}=1. 
Cuctemy BCeX MHOKeCTB, IpeAcTaBHMbIX B BM]e€ CYMMbI MHOXKECTB H3 Wo, 
)OosHauuM yepes py. CucTeMa %, COJepXHT MycTOe MHOXKeCTBO HM BCe Mpo- 
[TpaHCTBO HM 3aMKHYTa OTHOCHTeJIbHO ONepallu CJIO%KeHHA IPOH3BOJIbHOrO 
HucJla W WepeceyeHus KOHeYHOTO uNCa MHOxKecTB. CyeqoBaTeJbHO, Napa 
E, €o) aBAeTCH TOMOMOrMYeCKMM MpocTpaHcTBoM. TomosJlorvio %» Mbl OyjlemM 
A3bIBATb e€CTeECTBCHHOM TOMONOrHeH, CBA3SAHHOH C MapKOBCKHM Ipoweccom X. 
Cuctema #8» ABJIAeTCA 6a30H VIA TOMOJOrHH > ***. 
| 2. Ycnopumca roBopuTb, YTO MapKoBCKH mpouecc X = (x;, 6, Ht, Px, 9) 
HBJIACTCA CTAHJapTHbIM IpOWeccoM, eCJIH: 
2A. X saan B mupocrpancrBe (E, 9%), rae Js — cuctema Bcex OopeseBCKUX 
MHOXKeCTB TomOOrHyecKoro mpocTpancTBa (F£, &), SABJAIOWeroca JIOKaJIbHO 
KOMMaKTHBIM XayCOpPoBbIM IIpocTpaHCTBOM CO CyeTHOH Oas0i. 
2B. X HerpepbiBeH ciipasa. 
2B. X cTporo MapKoBCKHl. 


* Hexoropble Apyrve cielvaibuble Mpouleccbl U3yyeHbl C aToH %xe TouKH 3peHua JlyGom 
3 

** Bonmpocbl, cocTaBalonlue cosepxKaHve 9Toro mlaparpada, HeowHoKpaTHo oO6cyxKja- 
cb Ha CeMMHape MOM PyYKOBOACTBOM aBTOpa B MockoscKoM yHuBepcutete. JLoKasaTeJb- 
TBA HeKOTOPHIX 13 MPHBOAMMBIX HWKE PesyMbTATOB OCHOBAHbI Ha cooOpaxkeHuAx, BbICKAa- 
sbIBaBIIMXCA BO BpeMA 9TOrO OOCY*KMeHUA A. J. Bestuenem u V1. B. Pupcanospim. 


*** Mpr rOBOpuM, 4TO TMoscucTema & CHCTeMBI & sABuACTCA 6az0K WIA &, ecu KATE 
breMeHT u3 ¥ Mower OBITh npescTaBJIeH B BAe CYMMBI 9/ICMEHTOB U3 @’. 
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QF. Ecau t,() }t(o) <€(o) aaa Bcex @€Q, NpHyeM ty CYTb cuIyuanHble 
BeJIMUHHbI, He 3aBHCAUMe OT Oymyulero, TO MpH MKOOOM X Xz,—>Xq (nouTH 
HapepHoe 2, P,) *. 

20. Pis0 S Hi **. 

Jina Toro uTOObl OfHOpomHaA Mepexoguan dyukuua P(t, x, I) B mpo- 
ctpanctse (£, %), ONWcCaHHOM B TlyHKTe 2A, COOTBeTCTBOBaJla HeKOTOPOMy 
cTaHlapTHOMy poweccy, ocTaTouHO, uToObl JIA BCHKOH OKpeCTHOCTH U 


rouku x limP(t, x, U) =1 u 4ToObI oMmepaTopEl 
tt+o 


Tif() =| PE, x, ayiW 
E 


peoOpasoBbiBasIH B CeOA MpocTpaHCTBO BCeX HeMPepbIBHBIX PYHKUMA, CTpeMA- 
UIMXCA K HYJIO «Ha OecKOHeuHOCTH» (cp. (’)). 

B jlabHemiueM 20 Kouta § | MbI OyeM paCCMaTPHBaTb TOJIbKO CTaHJlapT- 
HbI€ MaPKOBCKHe MpOLeccel. 

3. Tlonoxum +(C) = inf {t:t > 0, x€T} (ecau ET ana seex OW1 <6, 
TO nomaraem t= C). Ilycth LER. PynKuusn P, {t (I) > 0} Mower NpHuuMaTb 
TOJbKO 3HayeHua O u 1. Touku, re OHa paBHa Hyviio, HasbIBaloTCA peryvAp- 
HbIMu fia T’. CopokynHocTb BCeX TaKHX TOYeK MbI 6yemM OOosHayaTb Yepes I’,. - 
Tonoxum f =TUT,. 

JlemMa |. Jaa awbox xGE, TER 


P.{<(P,)>t(T)} = 1, Py {ce (1) =t(1)} = 1. 


Teopema 1. Mnooxecmeo 1, 3amKuymo @ monoaoeuu Gy. Maxoacecmeo 


I seasemca 3amolixanuem T @ mononoeuu Go. 

Teopema 2. Munoorecmea euda E\G,, ede GEG, o6pasyiom basy mo- 
nonoeuu Eo. 

§ 2. 9kcueccuBHble PYHKIUH. 

4. Ilycrs X —MapkoscKul mpomecc B H3MepHMOM mpocTpaHcTse (E, %). 
§-u3sMepuman dbyuKunsa f (x) (x €£) *** naspiBaetTca skclleCCHBHON Wiad X, ecu: 

4 A. na mo6oh He 3aBuCalel oT Oyyulero cayyaiHoH Bemmunub t 
yaa Bcex. x6 E . Mzfi(x2) <j (x). 

4 5B. [na mo6oro x€E u mo6ok mocneqoBaTebHOCTH He 3aBMCALLUX OT 
OyAyulero cyualiHbIxX BeMYHH t, TakKOH, uTo P, {t, | 0}=1, umeer mecTo 
papexcrso lim Myf (x-,,) = f (x). 


n->co 
TlokaspiBaeTca, TO: 
a) SKCIECCHBHbIe (PyHKIMH HeOTPHaTeJbHbI; 
6) mpeye HeyOpipatolleH NOceqOBaTebHOCTH 9SKCILECCHBHBIX cyHKUHIi 
SKCILECCHBEH; 
B) ecm g >O u ecaM uHTerpan 


C 
M, \ g (x2) dt 


0 


CXOMHTCA, TO OH MpeAcTaBsAeT COOOM SKCILeECCHBHYIO (PyHKILHI0. 


* T. e. noarH HaBepHoe Ha Q oTHocuTemBHO Meppl P, , 

** Uepes M&M, oOosHayeHa o-anre6pa B mpoctpancrse Q,= {>t}, mopompenuan 
mMHomectBamu {x @T, C>%} (OSu<?t, [Eo#). Met nonaraem A EX p45 ecIH THA 
Kamgorou>t {A,6>u}E%,, 0 A EM 44 5) ecAM [IA KAKO Mepbl p Ha o-anreOpe 
@ ualilyTca MHomectBa Aj, Az,@M,,, Takue, aro AyCAC Ay ot P, (A:) =P, (Ap): 

*** Tlaa dyuKunn f(x) qonyckaetcs 3Hauenne + 00. 3 
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5. Ilycrs P(t, x, PT) —nepexoquaa (bynkuna B H3MepHMOM IIpocTpaHcTBe 
E(%). Heorpunatenbuaa -usmepumas cbynKunsa f HaspiBaeTca 2KcHeCCHBHOI 
naa P(t, x, 0), ecum npu seex t>0 Tyf (x) <f (x) uw lim Tif (x) = f (x). 

t}o 


Jlokaspipaetca, TO: 
a) ecu lim P (é, x,E)=0, To dynkuua f sABAAeTCA 9SKCILECCHBHOH WIA 


+00 
P(¢, x, TP) Torqa u TOoubKO Tora, KOrfa OHA ABJIAeTCA TIpeevIOM HeyOpIBal0- 
Tei MOcMeLOBaTebHOCTH (yYHKUMH Bua 


—fn(x)=\ Tega (x) dt (gn > 0) 


cm. (1), cTp. 66); 
6) nyctb A—cwaObii HH*MHNTesHMaJIbHbIi ONepaTop (pyHKunn P(t, x, T) 
A f€ Ds, f>0; yrodnr f Obwia skcueccuBHa nna P(t, «,P), Heo6xozumo u 


MOCTaTOUHO, uTOOHI A f (x) <0 aaa Bcex x€E. 

Teopema 3. [Tycmb X—cmpozo mapkoeckuti npoyecc c nepexoOnoti 
pynkyuet P(j,x,T). Bynxkyun f(x) (x€E) senrsemca axKcyeccuenoti Oana X 
mozda U MOAbKO mocda, KOo20a ona aKcyeccuena Onan P(t, x, TL). 

Cneactsue. Ecau dynkyua f (x) axcyeccuena Ora npoyecca X, mo ona 


KCUECCUBHA OA 6CAKO2O CMpO20 MapKoscKOeo Nodnpoyecca X npoyecca X (npu 
yenoeuu, umo Py{C >0}=1 Ons ecex x€E). 

6. Hccnenyem nogpo6uee csryual, Korga mpouecc X HempepbiBeH crpaBa. 
Jlemma 2. [Ilycmo X—cmandapmnoui cuaono deanepoeckutt * npoyecc. 
oe0a ecakan aKcyeccueHan Onn X yHKyUA noaynenpepolena cHusy. Bcakasa 
POAYHENPepolgHaA CHU3Y GYNKUUA, YOobreméopstowan ycaoeuro 4 A, aKcuec- 
6Ha Ona X. 

Feopema 4. IIycme X—cmandOapmnoiti mapKoeckuti npoyecc. Ecau 
eompuuamenoHan #-usmepumaa ynKyua | yOoesemeopsem ycaoeusm 4 A, 
B OAs mMomeHmoé nepeoeo Bbixo0a NA KOMNAaKMHole MHOKeCMb6A, MO OHA 
lGAHEMCA AKCYECCUBHOL OAA npouecca X. 

7. Caa3b MexKy eCTeCTBEHHOM TONOJOorHeH, BBeeHHON B § 1, uM 9KCIIeEC- 
BHBIMH (yHKUMAMM yCTaHaBJIMBaeTCA CuleyIoueH TeOpeMon. 
| Teopema 5. Ilycmo X — cmaxdapmuoi mapKoeckud npoyecc. Bce dyxK- 
wu, aKcueccuenvie Ona X, HenpepvleHol 6 ecmecmeeHHott monoaoeuu Gy. Tono- 
Ipeuto Gy MOICHO OxapaKmepus06amb KAK HaUboNee CNAOYIO MONnOANCZUHO, 6 KO- 
Opolt Henpepblenbl Ece aKCYECcUBHbIe PYHKYUU JAA Npoyecca X u OA sto6oeo0 
eO cMmanKOapmuHozco noOnpoyecca X. 
| JloxasaTembcTBO Teopembl 5 JerKO BbIBOAHTCA 3 TeEOPeMbI 2 HM TeOPeMbI 
{6 pa6orpi (*). 


MockospcKuii rocyapeTPeHHbIli yHHBepcuTeT {loctynunio 
um. M. B. JlomoHocoBa 19eil 1959 
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Jloxxayn AkaywlemMun HaykK CCGL 
1959. Tom 127, Ne 1 


MATEMATHKA 


B. M. HBAHOBA uw A. A. HBAHOB 


MIPOCTPAHCTBA CME)KHOCTH HW BHKOMMAKTHDBIE PACUIMPEHHSA 
TONOJIOPHYECKHX MPOCTPAHCTB 


(IIpedcmaeaeno axademuxom IT. C. Aaexcandposoim 2 III 1959) 


BylemM rosoputb, ¥To Ha Tono/OrHyecKOM mpoctpanctTBe E kuJlacca T, 3a- 
aHoO OTHOUWeCHHE CME XKHOCTH O [VIA KOHCUHbIX CHCTEM 3aMKHYTBIX © 
MHoxkKecTB E, eCJIM OTHOCHTeIbHO KaxKOM TakOH cucTeMbI ® = (Fy, Fo,..., Fn) 
MOXKHO CKa3aTb, HaXOMUTCA JM OHA B 9TOM OTHOWIeHHH (HMeeT MeCTO ¢ (a)) 
Wud HeT (He HMeeT MecTa o (%)), H 3TO OTHOIMeHHE yOBJIeTBOPHeT aKCHOMaM: 

C 1. Ecmu kaxgpit gmeMeHT CucTeMbI 8 COepxKUT HeKOTOPHIN 93JIeMeHT 
CHCTeMbI &® H o(%) HMeeT MeCTO, TO HMeeT MeCTO og (3). 

C 2. Ecam umeet ecto o(aW $8), TO uMeeT MecTO M60 o(%), mH60 3s (8) 
(xa 8 —cucTema, cocTostad u3 Bcex cyMM 4; B;, A;€a, B;€8). 

C 3. o(x, F), rae x —OHOTOYeUHOe 3AMKHyTO€ MHOXKeCTBO, HMeeT MeCTO 
Torga WM TObKO Torfa, Korma x€ F, 

KoneuHylo CHCTeMy &, JIA KOTOPOH HMeeT MecTO o(a%), OyZeM Ha3bIBaTb 
CHCTEMOH o-CMe KHOCTH HJM NpOCTO CHCTeMOH CMe2XKHOCTH. 

IIpuMepamu OTHOWIeCHHH CMe2KHOCTH MOTYT CJIy2KHTb: 

1. oy, ONpewemaeMoe yCJIOBHeM: o,(%) HMeeT MeCTO TOra HM TOJbKO TOra, 


Korga () A=F A. OrnoileHHe cMexKHOCTH oy OyeCM Ha3bIBaTh CME KHOCTbW 
A€a 
mo nepeceyeHHaM. 


2. og, Toe W—s3amKuyTsli Oa3suc EF, onpeyemmemoe yCJIOBHeM: 
op (Ff), Fy,..., Fn), AMeeT MECTO TOra H TOKO TOP a, KOr a A JUOObIX 6a3HC 


n 

HbIX 3AaMKHYTHIX MHOxeCTB B,, Bz,..., Ba; Fi C B;, (.) Bs eA. Ornonmienn 
t=1 

CMEXKHOCTH oy3 OyMeM HasbIBaTh CME KHOCTHIO NO Gaszucy YB. 

MuoxecTBa OTHOIMeHHH CMexKHOCTH Ha TOMOJOrHUeCKOM IIpOcTpaHcTB 
MOKHO YaCTHYHO YyINOPAOUWWTb, MONOKUB o, >o5, ECM Kakad cucTeM 
3,-CMEXKHOCTH ABJIACTCH CHCTeEMOM oy-CMexXHOCTH. 

OrpaHuuenuve 3afaHHoro Ha E oTHowenua cMexHOCTH o 0 OTHOWeHHA 
It Tap 3aMKHYTbIX MHOxKecTB E OyeM Ha3blBaTh OTHOWCHHeEM O61N30 
cTH Ha E w rosopuTb, 4To o MW 6 COrmacoBaHHE. 

Teopema 1. Cpedu omnowenutt cmescHocmu, COozAacoganHblx C OQHHbdl 
omHouleHuem OAUsOCMU 5, eCINb HAUMeHoWWUti U HAULOOABLUUIL 9nemeHmMo_L. 

HavMeHbiuuM OTHOIWeHHeM CMe?KHOCTH, CormacoBaHHbIM c 6, aABAAeTCH OF 
HOWECHHE og, OllpefeHemoe yCJIOBHeM: o9(F,, Fo,..., Fn) umeer mecTo Tory 
M TOJIbKO Tora, KOrAa Aa moOoH cucTempl L,,45,..., Uy, KOHeCYHBIX 3aMKHY 
TEIX NOKPbITHH MHOwKecTB Fj, Fs,..., Fyn MO%HO BblOpaTb m0 OJHOMy 9JIeMe 
TY 3 KasKOrO NOKPbITHA Tak, 4TO BEIOPAaHHble MHOMKeCTBa MoMapHo 6-6mu3K 
HanOoJIbuIMM OTHOWIe€HHeEM CM@XKHOCTH, COriacoBaHHbIM c 6, SABIAeTCA OTH 
ICHHE CMEXHOCTH 9,, OllpewedAemoe ycNOBHeM: 9, (Fy, Fo,..., Fp) ume 
MecTO Tora H TOJIbKO TOra, KOra CyMlecTBYIOT Takve 5-60H3KHe MHOMKeCT 
P, u ®, (Bo3MOxHO, coBlafatolive), aro Kaxfoe F; (i = 1, 2,..., n) coje 
KUT HOO D,, mu60 Dy. 
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OrHomenne CMEXKHOCTH 9, ABJIAIOUYCeCA HAMMEHBIUHM Cpe BCeX OTHO- 
IW€HHH CM€2KHOCTH, COrlaCOBaHHbIX C OTHOIWeHHeM G6mMsocTH 6, GyeM Ha3bI- 
|BaTb TakxKe TaABHBIM OTHOMICHHEM CMeEXHOCTH. 

Tonouoruueckoe mpoctpanctrso E€T, Gyzem HagpBatb npoctpan- 
(CTBOM ONN30CTH, eC Ha HEM 3azaHo olpefemeHHoe OTHOWeHHe 6yIH- 
30CTH 6 JIA Nap 3aMKHYTbIX MHO*KeCTB, HM COO3HaUaTD ero yepes (L,.8). 

Tonosioruyeckoe npoctpauctBo E€T, 6ylem HasbiBaTb I pOCTpaHCTBOM 
CMCXHOCTH, €CJIM Ha HEM 3afaHO onpeeveHHOe OTHOWIeCHHe CM@XKHOCCTH o 
“AA _KOHEUHBIX CHCTCM SaMKHYTbIX MHOKECTB, WH COO3HaYaTb ero vepes (E, ¢). 

Ilycrb (FE, ¢)—mpoctpanctBo cmexHocTH. Cuctemy 3aMKHYTBIX MOjIMHO- 
maecTB £ OyleM HasbiBaTh CHCTEMOM o-CMEXHOCTH UMM MpocTo cucTe- 

|MOH CMeXHOCTH, ec mioOad ee KOHeUHaMd NopcucTema aBuseTCA cucTeMmoli 
s-cMexKHOCTH. TorouiorHueckce mpocrpaHctso E€T, mMoxHO onpeseneHHbiM 
O6pasoM pacliMpHTb JO OMKOMNAaKTHOrO, UpucoeqMuAA K E Bce MakCHMaJIbEbIe 
CHCTEMBbI o-CM€XXHOCTH C TYyCTbIM NepeceyeHHem. CooTBeTCTByWllad KOHCTpyK- 
WHA STOTO pacliMpeHHA, OOOsHayaemoro Yepes cE, B COLLeM aHasoruuHa OObIU- 
HOM KOHCTPYKIUMM paCliMpeHHA, MCMOb3yIOMeli MaCHMaJIbHbIe LeHTPUpoBaHHble 
cHCTeMbI. C pyro cTOpoHbl, HMeeT MecTO: 

Teopema 2. Jltw60e npasuaonoe 6ukomnakmunce pacuupenue 6 Kaacce T, 
|npocmpaxcmea E skeueanenmno neKkomopomy e20 s-pacuupenuto cE (npa- 
BUNCHOLIM Ha3sbléatomm pactuupenue, 6 KOMOPOM COGOKYNHOCIN’ SAaMbIKAHULL MHO- 
ocecme E oépasyem samknymolti 6asuc pacwupenus). 

Takum oOpas0M, TeOpHaA MpocTpaHcTBa CMEKHOCTH TMO3BOJIAeT ONMCaTb BCe 
IipaBuJIbHble OMKOMIAKTHbIC PaCWWMPeHHA TOMOJOFPHYeCKUX MPCCTPaHCcTB B kvlac- 
ce 7. 

Teopema 3. Cywecmeyem e3aumHo-oONOsHauHoe coomeemcmeue mescoy 
MHOSKLECMBOM 6CEX NPAEUALHOLX OUKOMNAKMHOIX pacwUpenuu npocmpancmea E 
6 Knacce T,, onpedeneHHulx C mouHocmMbIO OO AaKeUEAAEHMHOCMU, U mHOICECM- 
60M 6CEX OMHOWEeHUU CmescHOcmu Ha E. Kaoedomy omHowenuto cmedcnocmu so 
conocmaeasemca npu asmom pacwupenue oE, Kkaocdomy npaeuaoHomy OuKOM- 
nakmuomy pacwupexuto E’ (Kaacca T,) conocmaeasemcsa makoe omnowenue 
cmexcHocmu o Ha E, umo o(Fy, Fo,..., Fn) umeem mecmo moeda u moabKo 


Re on ay 
moz0a, Koeda () FF == N. 
i=1 

Cpeau BCeX OTHOIeHHH CMe2XKHOCTH MbI BbIeMJIH ocoObIH KJlacc TJlaBHbIx 
OTHOWeHHH cMexKHOCTH. ByleM Ha3biIBaTb COCOTBETCTBYIOWMe MpocTpaHcTBa 
CM@KHOCTH PTMABHBIMH MpocTpaHCTBaMH CMe XKHOCTH, HX OKOM- 
MakTHbIe o-pacliMpeHuA—TrJaBHbIMH paciupeHHaAMH. I aBnble pac- 
IUMpeHuA OCONaaloT CHelMasbHBIMM CBOHCTBaMH, HeKOTOPble H3 KOTOPbIX MbI 
3jlecb IIpHBejleM. 

Byjlem ropoputb, uTo cuctema (Fy, Fo,..., Fn) 3AMKHYTHIX MHOxKecTB E 
oOmamkaeT CBOHCTBOM X, ecaH AA mCOOH CHCTeMbI KOHCUHbIX 3aMKHy- 
TEIX NOKPbITHH L,, L,..., Un MHOKecTB Fy, Fy,..., Fn MOXHO BbIOpaTb 10 
OJHOMYy 2JIeMeHTy M3 Kaxkoro 2; Tak, YTO BbIOPAaHHble 9JIEMeHTbI MMeIOT MO- 
llapHo HelycToe Mepeceuenne. 

Teopema 4. JT paeuaonce 6ukomnakmuoe o-pacuupenue E (Kaacca T;) 
ABANCMCA 2NABHbIM MOeOAa U MOAbKO moeCa, KOcOa AWOAA KOHELHAA Cucmema 
samkHymolx @ oE mxoscecme, oOnadarwan ceolicmeom XL, umeem Henycmoe 
nepeceuvenue. 

Teopema 5. Ecau cE —eanaenoe pacwupenue E; x, X,— npouséononole 
mouku oF (x15 Xp), mo cywecmeyiom makue samknymole 6 E muoocecmea Fy, 
F,, umo x,€F°", x,€ Fe u FF =A. 

Teopema 6. Cywecmeyem 6saumHo-o0HosHauHoe Coomeemcmeue mesicdy 
MHODICECM6OM ECEX e2NAeHbIX OUuKOMNAKMHdIX pacwupeHul E (6 Kaacce T;) u 
mMHOoCeCmeomM ecex OMNOWeHUtL 6Bausocmu Ha E. Kaocdomy omxHowenuto OAu- 
socmu 8 conocmaeasemca npu amom pactlupenue ooE (s9— enaenoe omHoUe- 
Hue CMedCHOCMU, CoenacoeanHoe Cc 4), KaxKOOMY enaeHoMy OuKOMNaKMHOMY 
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pacwwupexnuro E’ conocmasasemca makoe omnowenue Oruz0cmu 5 Ha E, «mo 
3(Fy, F,) umeem mecmo mozda u moavcko moeda, Koezda Fe OFE A. 

Sra TeopeMa ABMAeTCA No cyulecTBy O606uleHHeM pesymbTata IO. M. Cmup- 
uopa (!), Tak Kak MOXKHO JOKa3aTb, UTO yCTaHaBMBaeMoe TeopeMoH 6 cooT- 
BeTCTBHE MexKLY MpocTpancTBaMu OJIM30CTH H T/IaBHbIMM OMKOMIMAKTHBIMH pac- 
LUJMpCHHUAMH C@BIayaeT C COOTBETCTBHEM, yCTaHoBJIeHHbIM IO. M. CmupHoBbim 
Be3e, re mocyieqHee MMeeT CMBICJ. 

3aMeTHM B 3aKJIOUeHHe, UTO MOXKHO Pa3sBHBaTb aHaJOrHUHy!IO TeOPHio, He 
OrpaHuuMBasncbh Klaccom 71, OMHaKO Mp 9TOM BO3HHKHYT HeKOTOpble ONOd- 
HUTeJIbHbIC TPYLHOCTH, KOTOpble, BIPOYeM, MOXKHO MpeooOeTb. 


Tloctynuao 
27 TL 1959 


LWHTHPOBAHHASH JINTEPATYPA 
410. Ms CMupuHoes, Matem, cOopH., 31, Ne 3, 543 (1952). 
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Aokrans Akayemun nayx CCCP 
e 1959. Tom 127, Ne 1 


MATEMATHKA 


B. A. HJIbHH 


-ASPEWIMMOCTb CMEIAHHOM 3AJAUN AJIA TMUNEPBOJIA“UECKOFO 
WM MNAPABOJIMYECKOFO YPABHEHHMN B MPOK3BOJIBHOM 
HOPMAJIBHOM IMJIMHAPE 


(ITpedcmaeaeno axademuxom C. J]. Co6onesoim 17 III 1959) 


B wactosme pa6oTe usyyaeTca BONpoc O pa3pellIMMOcTH cMelaHHOl 
aaun ja runepOomMyeckoro ypaBHeHHA 


Lu—uy=—f(x, t) 8B unmHApe Q;=g x [(0O<t<]J], (1) 
u(x, O)=9(x), u(y, ON =$(%), ulp=0 
cmMewaHHol sanau qua TlapaGoumueckoro ypaBHeHua 


Lu—u;=—f (x, t) B unauHApe Q,, (2) 
1600.0): (*)5onstt re 0 


Wecb g— lpovsBolbHaa N-mepHasa o6vlacTb, orpaHwyeHHaad noBepxuocrtpio T; 
= (X1, Xq,..., Xv) — TOUKa OOacTH g; Q,;—(N + 1)-mMepHpli WHsMHTp, pas- 
pli wmponsBemenuio g X [O<t</]; g(x) uw o(x)—3agqannple dyxKuun, 
ipejesieHHble B OOsacTH g; f(x, ¢t)— 3aqaHHaa *yHKUMA, onpeweneHHan B 
HIMHIpe Q,; L —camoconpsxeHHbl Dudpepenuna/bHBIM OnepaTop 
N 
Hpac ar, [4 Fe ee (3) 
URE x; xj 

IJIMIITHUeCKOTO THIa, OMpeleeHHbI B HeKOTOPOH OTKPbITOH oOmacTu C, 
epxKameli O6lacTb g c rpannuel. B sto o6acTH KoodpuuMeHTbI Onepa- 
hpa L yRoBseTBOpsIOT YCJIOBHIO az; = Aj; HM YCJIOBMIO 9JWIMMNTHOHOCTH 


N N 
Dd) aiéé; oe >) &, (4) 
jj=t s=1 


ie « =const > 0, npu mo6pbIx BelllecTBeHHBIX &;. Kpome Toro mpeqnouaraetca, 


I, c(x) >0 sBewny B OOsacTH C. 
| ImapHad lesb HacToslel paOoTbl — ycTaHoBJIeHHe TaKHX MMHMMAaJIbHbIx 
HeOCoBaHuii Ha rpaHully OOMaCTH g, MPH KOTOPbIX CYLLECTBY!OT KJIaccHueckHe 
MNeHHA CMelUaHHbIx 3afay (1) u (2). 

| Met cocpeqoTouvM Hallie BHHMaHve B OCHOBHOM Ha CMelllaHHol saqaue (1), 
O CMellaHHad 3afaua (2) aBuIseTCa BO BCeX OTHOWICHHAX Oovsee MpocTon. 
jaye (1) qua oOmero cilyyad HM AA YaACTHBIX BUOB OOsmacTH g H OMepa- 
pa L nocBalleHbl MHOrouncueHHbIe padoTe! (1-8). HanOovulee oOmMe ycnoBuaA 
BPEINMMOCTH CMeluaHHOw sagauu (1) ycraHosnenbi O. A. JlaqpnKexcxoii (?,°*). 
(OTHOIWeHHM HayaJbHEIX dyHKunH » u > yctaHoBmenHbIe O. A. JlaypnKex- 


i YCJIOBHA paspelIMMOCTH OYeBHIHO He ABJIAIOTCA CyLeCTBeHHO IpeyBeJIH- 
ubiMu *. Ho wa rpanuny I o6macru g O. A. JlanpoKeHcKas HakJlablBaeT 


* O7To MoKasblBaeT NOCTPOeHHHI HaMH MpuMep (CM. HAXKe). 
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upesBblualiHO 2KeCTKHe TpeOOBaHHA PaAKOCTH, HCKOUAIOUIMe M3 paCCMOTPe- 
HUA Jake CaMble 9JIeMeHTapHble OOaCTH WM HeOrpaHHueHHO pacTyllHe C yBe- 
muuenvem uncyia N usmepenuit (I’ npenmosaraetca [N/2] + 4 pasa HerpepbIBHoO 
uccbepenuupyemoli B «MeCTHBIX)» KOOpP/MHAaTAaX). 

B nactosmeli padore Mbl paCCMaTpHBaeM TIpOH3BOJIbHyIO HOPMAaJIbHyIO * 
obsacts g. Unannap Q;= g x [0O<t</] Mbl HasbIBaeM HOPMAJIbHBEIM, 
ecuIM O6aCTb g HOPMAaJIbHa. 

Ham yyasiocb qoKasaTb, 4YTO cmewannas sadaua (1) Ora eunepOoauueckoeo 
ypaeHenus u CmeulaHHas sadaua (2) Ora napaboaurecKoeo YpaeHeHuA paspe- 
UUM! (6 KAACCUUECKOM CMbICAe) 6 M1060M HOpManoHOM YyUuAUHOpe 2. 

Hanomuum, uro O. A. Onelinux (*) u I. Tayry (*°) foKasamu, 4TO 3a- 
yaya Jlupuxae Aid OOmero MMHEMHOFO S/IMNTMYeCKOrO ypaBHeHHA PaspeliumMa 
B WOOO HOpMasbHO O6macTH g, a eme paHee A. H. Tuxonos (**) foKasaa, 
uTO CMellaHHad 3afaya JIA OHOPOAHOTO YypaBHeHHA  TeMVJIOMNPOBOAHOCTH 
Au— u;= 0 paspemmma B sI060M HOpMaJIbHOM UMIMH Ape 2;. Takum oOpasom, 
TeHePb YCTAHOBJIEHO e1MHOOOpasHoe yCJIOBHe paspelLIMMOCTH kpaeBbIX H CMeLUaH- 
HbIX 3a],ad [JIA ypaBHeHuH BCexX TpeX THMOB, CBOJAee BOMpoc O paspellin- 
MOCTH 3THX 3ajjau K XOpOlUO HW3yyeHHoOMy (cM., HalpHMep, (7”)) Bonpocy oO 
paspetumoctu safaum Jupuxse aaa ypapHenua Jlanmaca. 

TlepexoquM kK pa3BepHyTOM (OpMYJIMpOBKe pe3yJIbTATOB. 

1°. Bce ynomanyrple Bblllie aBroppi (8) uCxOAAT U3 OBOJbHO rpyOoro 
olpeseseHuA KaCCHYeCKOrO PelieHHA CMelWwaHHOH 3aauu (1). Onn HasbiBaloT 
KJIACCHYeCKHM pellieHHeM 3ajjauM (1) dyHKuHIO u(x, 7), [BaxKUb HeMpepbIBHO 
muddepentupyemyto B 3AMKHYTOM WMH ape Q; HM YOBJeTBOPAIOULyIO BCeM 
ycOBusM 3afauu (1) B OObIYHOM KJlaccH¥ecKoM cMpbIcvIe. EctecTBeHHO lipexe 
Bcero JIA CJlyYad MPOW3BOJIbHOH HOPMaJIbHOH OONaCTH g aTb Takoe Ipe- 
JleMbHO culaOoe ompeseseHHe KaccMueckoro ** pelieHHA, AIA KOTOpOorO Obla 
Obl cCMpaBejlIMBa TeopeMa eMHCTBeHHOCTH ***. 

Onpengeneuue 1. Ha3z0pem dynxuuto u(x, t) cma60 Kaaccuuec- 
KHM pelWleHHe€M CMe€laHHOH 3afaun (1), ecm 9Ta QyHKUMA yOB- 


JIeTBOPAeT CJIeyIOWNMM TpeOoBaHHaM: 1) u(x, t) oNpegemeHa Hu HenpepbiBHa B 
3aMKHYTOM WHvIMHApe Q;; 2) Te mpousBoqHble u(x, ¢t), KOTOpbIe BXOJAT B 
ypapHenve Lu — uz; = —f, CYWeCTBYIOT HM HeNpepbIBHbI BCIOAY BHYyTpH Q,; 


3) Mpo“3Bo,HaA = (x, t) KpoMe. Toro HelpepbisHa put = 0, xg; 4) u(x, t) 


YAOBJIETBOPAeT BCeEM YCJIOBHAM 3ajauv (1) B OObINHOM KsIaCCHYeCKOM CMBICJIe. 

B JlasbHeliem Mbl OyfeM CUMTaTb, TO OGacTh g U KOS*P(uUMeHTHI one- 
patopa L yfosseTBopatoT CJleLy!olluM JIByM yculoBusM: 1) O6uacTb g Hop- 
MaJIbHa; 2) KospulveHTs Onepatropa L npHnayexaT B HeKOTOpOH OTKpEI- 
TOH oOacTH C, cofepxKauleH g c rpaHvueH, Kmaccam **** 


Gz; (%) ECE #) Pte (x) ECO Maas > 0) (5) 


* O6nacth g Ha3bIBaeTCH HOPMAAbHHON, ecaM ANA ZTOM OONAcTH paspeliumMa 3aqaua 
HupHzie Aa ypapHenua Jlanwaca mpm moOol HenpepbiBHOli rpaHuyHOH dyHKUMH. 

“* T. e. pellieHust, yQOBmeTBOpsiomero BCeM ycJIOBHAM 3aqauu (1) B OOBIYHOM KmaccH- 
4UeCKOM CMBICJIe. 

*** Tor takT, YTO O6sacTb g TOJbKO HOpMasIbHa M ee rpaHnta He YHOBMeTBOpAeT HU- 
KaKMM YCJIOBHAM PlayKOCTH, CYNIECTBEHHO YCJIOKHAeT Belo. STO muWlaer Hac BOZMOXKHOCTH 
Seabees eo teopemy O. A. JlaqppKeHckol 0 equHCTBeHHOCTH O6O6mIeHHOrO B 22 (Q;) pe- 
menus (13, !4), n6o0 sTa Teope i 
eae as va pema Joka3aHa JIMIIb WA OONACTH Cc ABAKEI Auphepennupye~ 
**<* ToBopaT, uTo dyHKuua f(x), onpezenennad B HEKOTOpOH saMKHyTOH N-MepHoii 06- 
nactu T, TpHnaqnexut B stot o6macru Kaaccy C\*>“) een ee npowsBouuple k-ro nopayKa 
yAoBNeTBOpsIOT B OONacTH T ycnoBuio Tembsepa c noKasatTenem yp. Yosopat, uTo pyHKnusa 


i (x), ompeyenennaa B oTKpbiTo# oOnacTu C, npuHaznexuT B stoi o6nacta Knaccy C\* 4), 


eciM 9Ta (yHKuMA mMpuHagnexut Kaaccy Cl*") B mo6ok 3aMKHYTOH OOulactu T, comep- 
; 


*Kallelica BC, 
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[| KpOMe TOrO YAOBJIeTBOPAIOT B OOacTH C Tpe6oBaHHsM aj; (x) = a,j(x), (4) 
[ C(x) >0. Stu Ba ycNoBMA MbI OyeM HasbIBAaTh yC IO BUAMH 

B padote (*°) apropa nacTosmei crarbu u VW. A. Uummapesa joKa3ano, 
ITO TIpH BbINOJIHeEHHH ycoBuH A cymlecTByeT NOHad OproHOpMupoBaHHaA 
MCTeMa KJlaCCHYeCcKMX COOCTBeEHHEIX (PyHKUM V,_,(x) oMeparopa L u uro 3ta 
MCT€MA ABJIACTCH OHOBPeMCHHO CHCTeMOM OOOOLIEHHEIX COOCTBeHHBIX (PYHK- 


‘uM omepatopa L. Oror (bakT cylecTBeHHO UCHOuIb3yeTcH B HacTOseH 
adore. 


Teopema 1. Ecau eoimonnenot ycaosun A, mo mootem cyusecmeoeamo 
1OALKO OOHO CAAOO KAAaCCUUeCKOe peUlenUe CmewanHoli sadauu (1). 
- Ompexeneune 2. Cna6o Knaccuueckoe pemienue 3agqauu (1) Has0Bem 
HJIbHO KMaCCHUCCKUM, CCIM STO pelieHHe WMeeT UHTerppyemple c 
BajpaTOM N10 WHIMHEpy 2; Mepprle MpOvsBOAHbIe, T. e€. eCJIM CyLleCTByeT 
‘OHEUHAd SHEpPrus. 
| Teopema 2. ITycme eoinoanenot ycaosua A u Kpome mozo 9 €C™) (g-+-T) 
> 0); > nenpepoiena @ (g 4-1); f(x, t) nenpepoiena 6 samKnymom yuaunKdpe 
1. Toeda, ecau cytwecmeyem caabo KaaccuecKkoe pewlenue sadauu (1), mo amo 
eweHue seAKeMCA OOHOBPCMEHHO CUALHO Kaaccu4ecKum U OOOOWICHHOLM 


Bcmocne JladoinKenckoti ((°), cmp. 72—73) pewenuem amott sadauu. 

B jlambHeieM Mbl OyJeM Ha3biBaTb CHJIbHO KslaccHuecKOe pellleHHe 3a- 
aH (1) Mpocro KjaccHueckuM. 

2°. Bompoc 0 CylleCTBOBaHHH KJIaCCH¥eCKOrO PelIeHHA CMelaHHOH 3aqau 
1) Mbl peluM IpH Momo KsaccuyecKoro MeTosa Pypse. 

@MopMasibHOe TipHMeHeHve MeTOJa Pypbe AVIA PelleHHA CMelIaHHOH 3a,aqK 
1) npuBomuT k pany 


(1) = Dy on (1) (@ncos Vat + <8 sin Vind + 
n= as 
it 4 


[ntti sit Vos, (P+) de. (6) 


| Teopema 3. Ilycmo g —npouseoronan N-mepHaa Hopmanoxaa ob aacmo, 
pOepocatyasca emecme c eparnuyeti TV @ neKomopott omKpolmott obaacmu C. 
Yycmo Koadpuyuenmo. onepamopa L, navanenole gynKyuu oe, > u npaeaa 
acmb ypaeHenusa | YyOoesemeopstom caedyrolwuUm mpeboeaHUAM: 

1) Koagquyuenmo ajj (x), c(x) npuxadsencam Kaaccam (5) 6 obaacmu C, 
Ooenemeopsiom @ C ycaceuro asanunmuunocmu (4) u YCacEuAM Ajj = Qjz, 
\(x) >0 u Kpome mozo 6 camoli o6nacmu g KoadduYyiueHmol azj (xX) Umerom 


enpepolenole * npouséeodnole Oo nopsdka [N/2]+ 2, a Koad@guyuenm c (x) — 
0 nopsadKka [N/2] + 1. 
2) PEW MNPHS) (g), PEWWNZH?) (g) u Kpome moeo dynxyuu 9, L¢,... 


0 
LINTHAlp u dynxyuu >, Lo,..., LINX npunadneocam Kaaccy D(g). 
| 3) FE WWNPH®) (Qi) uw Kpome moeo dynxyuu f, Lf, ..., LUN+2/41 fF npunao- 
0 
fencam Kaaccy Dy, (Q)). 

Tozda ps0 (6) u pAdol, noayveHHole COHOKpaMHolM U O6yKpAaMHolM No4wNen-~ 
olm Ougqepenyuuposanuem (6) no t, cxodAmcA paeBHOMepHO 60 6CEM 3AMKHY- 
om yuaundpe Q; = g X [O<t</], a padol, noaywennole OOMOKpamHom U 
BYKPAMHbIM NoLAeHHoIm OUugbqbepenuuposanuem (6) no ecem nepemMeHHolm, CXO- 
MCA paeHomepHO 6 m0O0li Cmpoeo BAYMpeHHet nodobaacmu YUAUHOpA Qj. 


* Jina oO actu g 3Be3QHOrO THMa TpeOoBaHHe HeMpepbIBHOCTH MPOWSBOAHHIX KOopipu- 


eHTOB a, (x) Hc (x) MOXHO 3aMeHHTb TpeOoBaHMsMH a,ew Lvekr®) (g), e(x)EWLNPID (gy. 


ocmeqHHe TpeOoBaHHA MeHee %KecTKH, 4em Te, KoTOppie C. JI. CoOomep Halen Aa 3aqauH 
Hou ((17), crp. 222). 
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[Ipu smom cymma pada (6) onpedeasem Kaaccuueckoe pewenue cmewannot 
3adauu (1). 

3°, VUcxoaa u3 oObluHoro onpefesleHHaA KJaCCHyeCKOrO PelIeCHHA CMeIlaH- 
Hol 3ajaun (2), Mbl OKa3bIBaeM CJIefylollee YTBep2KTeHHe. 

Teopema 4. JIycmb g—npouseorsnan N-mepHant HopmaaeAaa 06- 
nacmb, codepocawwasca emecme c epanuyeti I @ nekomopot omKpelmou obna- 
cmu C. Ilycme Koagquyuenme: onepamopa L u naxanoxan ynkyun — ydos- 
neméeopsiom craeOyroujum mpeOobaHUAm: 

1) Koaqhqbuyuenmot ajj(x), (x) npunadnewam Kaaccam (5) 6 o62acmu C, 
yooenemeopsiom @ C ycaoeuio arnunmuunocmu (4) WU YCACBUAM Ajj = Aji, 
c(x)>>0 u Kpome mozo 6 camoti o6sacmu g Koadqpuyuenmol az; (x) Umerom 
Henpepolenole * npouseodnele Oo nops0Ka [N/2], a Koadguyuenm c(x)—0o 
nops0Ka [N/2]—1. 

2) © HenpepoleHa 6 3aMKHYmot oOnacmu (g+T) u ob6pawaemca 6 HYb 
Ha epanuue I. 

Toeda cywecmeyem KaaccuuecKoe pewenue cmewannot sadauu (2) Ors 
cayuaa f(x, t)==0. Ecau oe OonoanumenbHo mpeboeame, 4mobol 6 camo 
o6aacmu g Koagbquyuenmol a;;(x) umMenu HenpepolenLle NpouseodHole Oo nopsOKA 
[N/2] +1, a Koagqbuyuenm c(x)— Oo nopsdka [N/2] u umobet npaeas uacmo 
ypaeHenusa f yOoeraemeopAna mem oe YCAOBUAM, 4MO 6 meopeme 3, MO MODKCHO 
ymeepxcdamb cywecmeoganue KaaccuuecKoeo peweHusa CmewanHoti s3adauu (2) 
o6weeo euda. 

SameuauHue 1. Ecau o6nacTb He TOJIbKO HOPMaJIbHa, HO HW MMeeT rpa- 
Huuy I’ tuna JlanyHospa, To KoaddpulyHenTb onepaTropa L MoxHO OMNpeyeuaATb 
M NOAYHHATh yKa3aHHbIM B Teopemax 1—4 ycJIOBHAM [vlaKOCTH TOJIbKO B 
camo oOsacTu g (cm. (7°), crp. 77—78). 

Sameuaune 2. JlomuepKHem, uTO ciOpMyJIMpOBaHHble HaMH YCJIOBHA 
paspelIMMOCTH CMelJaHHbIxX 3ayau (1) u (2) HMeIOT B OlpeyeueHHOM cMBICIe 
3aBepllaloulMH XapakTep B AByx OTHOWeHHAX: 1) B OTHOWeHHH TpeOoBaHHii 
Ha rpaHHuHylo mopepxHocTb [; 2) B OTHOMWeHHH TpeOoBaHHH Ha HauaJIbHbIe 
cbyHkuun o uw >. B oTHomenun cMelWaHHOH 3aqauM (2) OveBHAHO, 4TO Tpedo- 
BaHHe Ha @ ABJIAeTCH mpefebHO TOuHLIM. TpeOoBanua Ha 9 HM O B TeOpeme 3 
copnaqaioT Cc TeMH Tpe6oBaHuamu, KoTOpble C. JI. CoOones (1?) nonyuna qua 
paspelimMmMocTH 3afauu Kou. Ho C. JI. Co6onep nokasan ((1*), erp. 161— 
162), uro Qua 3aqauu Kowm sTu TpeOoBaHHaA He MOryT ObITb MOHMKeHbI Ha 
oWHY UpowsBosHy1. Mobi pacnosaraeM JOBOJIbHO MpOcTOH MOAMduKalHeH mpH- 
Mepa Co6oyieBa Ha cylyyali CMelwaHHOH 3amauu B N-MepHoM ky6e. 


Mockosckuii rocyfapcTBeHHHit yHHBepcuTeT |Moctynua0 
um. M. B. Jlomonocosa 24 II 1959 


UMTHPOBAHHAS! JIATEPATYPA 


1B. UW. Cmupuos, JAH, 14, No 1 (1937). 2? H.M. Tiontep, Teopysa noten- 
Wvasia M ee IpHMeHeHHe K OCHOBHBIM 3ayauaM MaTemMaTRueckol tbusuKu, 1953. ° X. JI. Cmo- 
wamKunk, JAH, 73, Ne 2 (1950), 4X. JI. CmMoauuxkut, JAH, 73, Ne 3 (1950). 
® X. J. CMoauuKku it, LAH, 74, Ne 2 (1950). ®O. A. Jaguxeuckaa, JAH, 
75, Ne 6 (1950), 70. A. Tagu«xeuckaa, JAH, 85, Ne 3 (1952). §O. A. Jlagu- 
*eHCK AA, CMelaHHad 2aqaua Ya ramepOomuueckore ypapHenus, 1953. ® O. A. Oneit- 
Hu K, Matem. cOopH., 24, Ne 1 (1949). 1° G. Tautz, Math. Nachr., Ne 2, 279 (1949). 
A. H. Tuxouos, Boa. MY, cexnua A, 1, B. 9 (1938). 12M. B. Keanu Il, 
Yen. Matem. wayx, 8, 171 (1941). 180. A. JlansxeacKkas, JAH, 97, Ne 3 (1954). 
40. A. JlanexeucKaa, Matem. cOopu., 45 (87), Ne 2 (1958). 1B. A. Unsn H, 
WM. A. Wlummapeer, Ah, 126, Ne 6 (1959), 1K. Mupauga, YpaBHeHua C yacT- 
HbIMH MIPOH3BOHEIMA SANMNTHYeCKOro THNa, WJI, 1957. 17 C. JI. Co60neB, Hekotoppie 
MpHMeHeHHA MyHKUMOHANbHOrO aHamw3a B MaTeMaTHuecKo cbusuKe, JI., 1950. 


* CM. Mpedbiqyulyio cHocky. 
26 


Jloxxagn Akagemun nayrx CCCP 
1959. Tom 127, N 4 


MATEMATHKA 
A. C. KAJIALIHAKOB 


MOCTPOEHHE OBOBUIEHHbIX PEWIEHHA KBA3SHJIMHEMHbIX 
| YPABHEHHHM NEPBOrO MOPAAKA BE3 YCJIOBUA 
BbINYKJIOCTH KAK NMPEAEJIOB PEWIEHHH NAPABOJIMUECKUX 
YPABHEHHHM C MAJIbIM TNTAPAMETPOM 


(ITpedcmaenexo axademuxom H. I. Ilempoecxum 80 III 1959) 


Paccmotpum B nomoce S{0OKt<T, —oo <x < 00} ypaBHeHne 
Ou Op (u) _ 
OL cian Orta : (1) 


Hada JIbHbIM YCJIOBHEM 
a (0, x)= tg(X),()) onc xX 90, (2) 


2aK M3BECTHO, eC ¢”(u)=40, TO cyllecTByeT eJMHCTBeHHOe OO0OLeHHOe 
‘eHve 3amaun Kom (1), (2) upu moCoh orpaHHyeHHoH M3MepHMOl (byHK- 
{HM Uy(X); 9TO pellieHHe MoxeT ObiTb MOMyYeHO KaK Mpesem mpu e— 0 pe- 
SHAH ypaBHeHHA 


2 u Oo (u : 

ae amie) (3) 
HayaJIbHBIM ycoBvem (2) (cm. o630pHy1o cratbio ()). Cayyalt, {xorza 
(uw) MeHAeT 3HaK, H3y4asICA B paOoTe (*) (cM. TaKxe (?)). 
Byjlem cuuTaTb, YTO PyHKUMA Y(uU) [BaxK[bI HeMpepblBHO Audpepenuupyema 
©” (u) HMeeT KOHeEUHOe YHCIIO HYyJeli Ha JICGOM KOHeCYHOM MHTepBayie H3Me- 
HUA U; PYHKUMM Uo(x), u(x), uj (x) pH —'oo << xX < oo OMrpaHHueHbl 1 


\MH CBOHCTBaMH: 

\a) ®yuKuna u(t, x) HenpepEIBHO pMdiepeHuupyema BcOly B S, Kpome 
JCUHOrO YMCA TaQKHX JIMHWM, Ha KaxKJOM u3 KOTOPbIX BCIOMY (3a MCKJIIO- 
iMeM, ObITb MOXKET, KOHC4HOFO YHCJIa TOUeK) CyIeCTBYIOT IpefeyIbHbIe 3Ha- 
Ma fiat u(t, x) MO Kayo CTOPOHY OT JIMHMM pa3pbiBa. 

(6) jaa mo6oro kycouHo-raqkoro 3aMKHyToro KoHTypa I’, mexalero BS 
WOJlep2kalllero KOHeEYHOe HCO TOUeK pa3spbIBa u(t, x), CIpaBe MBO paBeH- 
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| udx—9(u)dt = 0." (4) 
r 
B) Bo Bcex TouKaxX HelpepbIBHOCTH Uy (x) cbyHKuuA u(t, x) ynOBMeTBOpAeT 


PBHIO (2). 
| ) Bo Bcex TouKax (¢, x) pas3ppipa u(t, x) (Kpome, ObITb MO2KeT, KOHEU- 
41D UMCJIa MX) BbINOTHAeTCA «ycnoBHe E»: aya smoObIX 3Ha4eHHH Ww, MIpoMe- 


(OUHBIX Mexyy u(t, x —0O) nu u(t, x +0), umMeeT MeCTO HepaBeHCTBO 
9 (w) —¢ (u(t, x —0)) S p (u(t, x+0))—¢ (u(t, x—9)) (5) 
w—u(t, x —0) a u(t, x + 0)—u(t, x —0) d 
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B pa6orax (2,) qoKa3aHo, YTO Tak onpesemeHHoe OOoOuleHHOe pellleHve 
u(t, x) 3agauu Kom (1), (2) cymiecrByer B HeKOTOpOH Movloce S, eH 
CTBEHHO M YCTOHUMBO OTHOCHTEJIbHO W3MeHeHA HavabHOH cbyHKuMA. B HacTosi- 
ileli 3aMeTKe MbI ToKaxKem, uTo u(t, x) ABAAeTCA TIpeqesoM pH e— 0 pewe- 
Hui u.(t, x) ypapHeHua (3) c ycnoBHem (2). 

Buauase Mbl ycTaHOBUM, YTO pelieHua 3aqauH Kon Iia ypaBHeHHa 


a= | 
Slee a hala ry 


‘Oru Ou 00 (u) (6) 


C KYCOUHO-NOCTOAHHOM HavasbHol byHKvelt cxoqaTca pH e—O0 K cooTBeT- 
cTBYyIOUleMy OOOOI,eHHOMY pellieHHIo ypaBHeHua (1); 3aTem OyeT JoKasaHo, 
yTO pellenua saqaun Kou fia ypapHenua (3) c TO Ke HavasbHOu (yHK- 
uuell HMCIOT TOT 2%e pewes pH e—>O. Onupascb Ha 8TOT pe3yuIbTaT, MOJy- 
UHM [OKa3aTeJIbCTBO CXOMHMOCTH Ue K WU B OOMEM Cuyuae. 

JlemmMa 1. Pewenus ut(t, x) ypaenenua (6) @ noaynaockocmu t >0, 
YOOGAEMBOPAIOLUC HAYANBHOMY YCAOGLIO 


ue(0O, x)==u_ -npu x <0; ui (0, x)=u, npux>d0, (7) 


cxodsmca npue—>O0 K o606weHnnHomy pewenuio u*(t, x) sadauu (1), (7) 6 
Kax#cOolL mouKe Henpepolenocmu wu" (t, x). 

JlokasaTeabcTBO. OpnosHauHad pa3speluuMocTb 3agauu (6), (7) ycra- 
HaBJIMBaeTCH MeTojamu § 5 padoTH (1); yHKUWH uf 3aBHCAT TOJIbKO OT 
&—x/t, Tak KaK BH ypaBHeHua (6) u ycaoBua (7) He MeHAIOTCH IpW 3aMeHe 
Nestle et ake i 

IlycTb aa onpeyesienHocTu u_<u,. PyuKuna u*(t, x)==u" (E) crpouTca 
B ABHOM Bie (*); OHA He yObIBaeT C pocToM &, B TOUKaX HelpepbIBHOCTH 
YHOBJIeTBOpAeT sHOO paBeHcTBy ¢’ (u* (E)) =, mH6o paBeHcTBy du* (&)/d—é =O, 
a B TOUKAaX pa3spblBa & = &; (4HCJIO KOTOPbIX KOH€4YHO) — COOTHOLIeCHHIO 


[w" (2 + 0) — u* (& — 0)] & = 9 (u" (& + 0)) — 9 (u" (&: —9)). (8) 


J\ia (yHKUHH C TakKHMH CBOHCTBaMH HepaBeHCTBO (5) PpaBHOCHJIbHO Hepa- 
BeHCTBY 


\[¢' (w) E(w] dw>0, 4 <u<u,, (9) 


u_ 


rye MOHOTOHHaA yHkKuMa §"(u) ONpemenerca Nph u_<<u<u, cwe_youlumM 
oOpasom: §° (uw) =& gaa u*(E;—0)<u<u'(—;+0); ecm u=u"* () gaa 
HekoToporo & mpwyem o’ (w°(&))=£ To —(u)=§& ecm u—u* (E) vi 
du* (€)/dé = 0, To &*(u) pa3ppiBHa pu u = u. | 

@yHKuwu uf (—) yHOBMeTBOpAIOT Ip —oc <x < oo ypaBHeHMio . 


dus du® 
eye eae eae (10 
KW yCJIOBHAM 
ut(—co)=u, ut(too)=u,. (11) 


JlerkO ycTaHoBuTb, To dut/d&i>0 mpH —w<§E<cowy tus | ap 


np €—»-r oc. Ilo Teopeme Xe ((°), crp. 496) nexoTtopaa nocueqoBaTen 

HocTh {u‘* (€)}, re ¢,—>0, cxogqutca IIpH KaxkM0M §&, —w <E<o0, K H 

yOpiBarollen OrpaHHueHHol pyHKun u (8). : 
Tlokaxxem, uro w(é) sBaseTca o606meHHEIM pelieHvem s3anauu (1), @ 


HetpyiHo joKa3aTb, uTo u(t). upH €< min g’(u) u u(t) =u, mp 
U<Kucuy 
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>> max ’(u). Ymuowaa (10) ua dunurnyo dynKnmo f (6), HHTerpupysa 


u_gQu<u4. 

flo YacTAM HM TMepexoyA kK mpeyeny mpu e,—>0, ycraHosum, To (PyHKLHA 
, (se Eu (E ) —o(u (€)) umMeeT Ha mOGOM KOHeUHOM _OTpeske o6061HeHHYIO mpo- 
3BO,HYI0 B cmpicsie C. JI. Co6onesa (*), paBuyio u(€). CaeqoBaTesbHo, v (€) 
BOCOJIOTHO HEIIpepbiBHa, U _0sTOMy B TOUKax Pe u (é) BbIMOMHAeTCA (8); 
Kpome Toro, MOUTH, BCIOLYy 0 (6) = ui (E), T. €. MOO 9° (u (E)) = 6, mu6o u’ (&) = 0. 
CNOMb3yA CooTHOWeHMe (8), MOHOTOHHOCTD U (£) H TOT (pakT, UTO 9” (U) UMeeT 
Millb KOHEYHOe YNCIO HyJIeH pH u_Qu<u,, MerkO Mo0Ka3aTb, TO YHCIIO 
jouek pasppipa u(é) KOHeUHO. 

Ilyctp €€ (u® Gr. MIpH —co<§<o, a E(u) olpemeneTcA 110 u (§) 
: “(€). Ouepuguo , uo §°*(w)—> E(u) npu u_ <u <uU,. 


u &£(u) 
\ [e' (@) E(w) dw =) tg ur 


—co 


_ due C OS 0. (12) 


MoxkHO oKa3aTb, YTO cbyHkuun & (uw) uMeloT Ha oTpesKe [W_, U,] paBHO- 


TeNeCHHO aOCcOJIKIOTHO HEMPepbIBHbIe HHTerpaJibl; ITO NO38BOJIAET nepeuTu kK Tpe- 


Ineay lO 3HaKOM MepBoro uuTerpasa B (12) ((5), erp. 168) w nomyuuTs AH E(w) 
iHePaBeHCTBO (9). 
V3 (8) BpirekaeT paBencTBo (4) ya wu ((1), crp. 7). Baugy eauucTBeHHocTu 
‘OOoOMleHHOrO pewleHuA 3agauu (1), (7) w(&)==u"(—), uw mo6anx mnocmemoBa- 
TeJIbHOCTh {U* (€)}, rye e—>0, cxomutca kK u*(&) IpH —co<E< oo. 
JlemmMa 2. Pewenua u,(t, x) sadauu (3), (7) @ noaynaockocmu t > 0 
icxodsimca npu e—-O0 K dyxKyuu u* (t, x); CKOOUMOCMb paBHOMepHaA @ KadCOOtI 
‘samKaymoti OepanudenHol obOnacmu, 6 Komopott u* (t, xX) Henpepolena. 
Hoxa3sateambcTso. Ilosoxum 


Ur(t, x)= \ Wt, —uldy, 


U' (t,x) = \ (w(t, J—uldy, Uelt,») = \ lwelt, 4) dy 


— —Oo 


\(cyWecTBOBaHve STHX MHTerpasoB AoKasbiBaeTCA Kak B (’)). BemeqcTBue seM- 
im 1 U* (t, NSU: (¢, x) Bcloly up ¢>0. PaccmaTpwBaa ypaBHeHua A 
| pasuoctelt U., — U..,, Oe M MOJb3yACb IIPHHQHNOM MaKCHMyMa, MOuJly- 
}uuM, uTO U, (E, x) ->U" (t, *) paBHomepHo B moOoli orpanuyeHHol 3amKHyTOii 
joOuacTH. OrTciola BbITeKaeT eee JICEMMbI, TaK Kak Ou, /Ox >0. 

| Teopema. Ilycmo uy (x) EC? npu xKxp U MOHOMOHHA Np Xp—a< 
LK < Xp Xm << HX +a, npusem o” (uy (Xp + 0)) KO (R=1,...,2;a> 0). 
'Toeda pewenus uz (t, x) sadauu (3), (2) cxodamca npu e—>0 K obobienHOMy 
pewenuio u(t, x) 3adauu (1), (2) 60 @ecex moukax nNenpepoleHocmu u(t, x), 
|npunadsenauux nekomopott nonoce Sy {O<t<T), —~ <x <c} (Ty) > 0). 
| fina foKkagaTembCTBa TeOPpeMbl MOCTATOUHO yCTaHaBHTb, U4TO U,—>u BHE 
JMHMH pa3sppiBa u(t, x) B MasbIx oKpecTHocTax Q; TouexK (0, x”) (R= 1,..., 7). 
B Q, Bce smMHUM pa3spiBa u(t, x) BEIXOMAT u3 TOUKM (0, Xx); KpalinMe M3 HX 
ABAIOTCA, BOOGIE TOBOPA, KPHBbIMH Tua yapHOl BOJHbI WIM KOHTaKTHOrO 
paspbIBa, OCTaJIbHbIe — IpAMBIMM JIMHHAMM THMa KOHTaKTHOrO pasppiBa. IIpn- 
MeHAA JeMMy 2 HM NOJb3yACb MPHHUMNOM MaKCHMYyMa, JOKa3bIBaeM, YTO UU. —> U 
paBHoMepHo B Q, BHe OGvlacTeH, KaxKad 3 KOTOPBIX 3akJIOUeHa MexKy 
JIByMA JIOMaHbIMH, allMpOKCHMMpyIolwMMu (C JmOOOM CTeMeHbIO TOUHOCTH) OAHY 
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WH TY Ke JIMHMIO paspbiBa u(t, x). Orciogqa cieqyeT yrTBep2keHHe TeOpeMbr 
naa U Q,. (U3 ypaBHeHHuaA uid pa3HOCTH We—U C MOMOMIbIO IPHHIHMa MaK~ 
R 


CHMyMa TloslyyaeM, 4TO Ue—>u TakKe HM BHe YU Qy upHO<t< To, rye Tae 
k 


Sameuauue. Ecau orka3gatbcad OT ycuoBHA 9” (Uy (xr 0))0, To, 
UCHOJIb3YHI TIpHBeeHHYIO BbILe TeopeMy H Teopemy 2 us (”), MOXKHO OKa3aTb ,. 
qTO U, CXOMATCA K UB Ly. 

Aptop BbIpaxkaet OularofapHocTp upod. O. A. OvleHHuk 3a pA WeHHbIX 
yka3aHui. 


MatemaTuyeckHii HHcTHTyT uM. B. A. CreksloBa Tloctynu.10 
AkajemuH HayK CCCP 30 III 1959 


ITMTMPOBAHHASA JIMTEPATYPA 


10. A. Onetiunuk, Yen. matem. HayK, 12, B. 3 (75), 3 (1957), 270. A. One t-— 
Hux, Ycn. Matem. nayk, 14, p. 2 (86), 167 (1959). *O. A. One uur, Hayan. goxne 
Buicu. wkonbt, Ne3 (1958). * UW. M. PTerapmdauag, cm. Mate. Hayk, 14, B. 2 (86) (1959), 
5YW. MN. Hataucon, Teopua dysHkunHi pelllecTBeHHOH MepemeHHoH, M., 1957, 
8 ¢. JI. Co6o0meB, Hekoropsie IpHmMeveHud (PyHKUHOHaIbHOrO aHaIv3a B MaTeMaTHge— 
ckoli pusuxe, JI., 1950. 7 A.M. Uabun, O. A. Onetuuk, JAH, 120, Nol, 25 (1958)_ 
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Hokaagn Akanemun nayxi CCCP 
1959. Tom 127, Ne 1 


MATEMATHKA 
M. M. JIABPEHTbEB 


Ob WHTEPPAJIBHBIX YPABHEHHAX MEPBOrO POJA 


(ITpedcmaenexo axademuxom C. JI. Coboneeum 31 III 1959) 


PaccMoTpHM ypaBHeHHe 
Ao =f, (1) 


“je A—BMOHe HeNpepbIBHEI onepatop. Kak u3BecTHO, 3aqaya 06 onpeje- 
TeHuu (PyHKUHA © NO 3afaHHOH dyHKuuu f B KJaCCHUeCKOM CMbICJIe HeKOp- 
)EKTHA, TaK KaK, BOOOUIE TOBOPA, CKOJIb YrOAHO MaJIbIM BapHalluAaM cbyHKUMH f 
OryT COOTBETCTBOBATb CKOJIb yroOqHO OosbiuMe Bapvalun ¢. Kak uw mpH pac- 
MOTpeHHH 3ayauH Kowu aa auMnTHuecKHX ypaBHeHH (cm. ()), 3aqaua 
TAHOBHTCA KOPPeKTHOH, eCJIM CY3HTb KJIaCcC paCCMaTPHBaeMbIX peleHHH. Kuaccpl 
{OPPEKTHOCTH OYAYyT 3aBMceTb OT omepaTopa A. 

 B uactosmjeH 3aMeTKe TpelvioweH MeTOL scdpcdeKTHBHOTO pellieHHA ypaBHe- 
ua (1), MpHueM KaccC KOPpeKTHOCTH M OMeCHKH, XapaKTepH3yiolllHe KOppeKT- 
yocte peleHua, Upeqnonaraiotca uspecTubimu. Iloy sddexTHBHbIM MeTOOM 
)CLICHHA MbIl TIOHHMAe€M TaKOH aJIOPUTM, KOTOPbi MaeT BOSMOXKHOCTb BbIuH- 
ATb 3HaUeCHHA (PyHKUMM ~ C HEKOTOPOH rapaHTHpOBaHHOU CTeNeHbIO TOUHOCTH 
O TpHOjmxeHHEIM 3HaueHuam cbyHKuuu f (cM. (*)). 

PaccmoTpeH culyyal, Kora KJlaCC KOPpeKTHOCTH sABUJIAeTCA OOpa3z0M ciepsl 
THJIbOepTOBOM [TIpocTpaHcTBe, TMOcvIe MpHMeHeHHA K MpOCTpaHCTBy BMOVHE 
CIIPCPLIBHOTO OlepaTopa. 
| Max, nyctp 


9= Bp, |¢l=1, 


ie B—HeKOTOPbIH BMOJIHe HeIpepbIBHBIN omepaTop, H NyCTb HMeeT MecTO 
Hejkyiolulee YTBep2xKTeHHe: 
Ecum dyHKUMA UW YOBJeTBOpAeT HepaBeHCTBaM 


l4l.<1, JABull,<e, 
CiipaBeJJIMBO H HepaBeHCTBO 
| Bue, < 9 (¢). 


Cuayasla paccMoTpuM culyyal, Kkorfa AB ecTb MOJOXKUTeJbHbIM OMeparop. 
MO0O3HauHM Yepes ©, PYHKILHIO 


go = B(AB + cE)? f 
|OlleHHM pa3HOCTb 
o—9. =eB(AB+eE£)'9. 


Jlerko BuyleTb, UTO (PYHKWHA 


o=e(AB+ec£)1¢ 
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YMOBJIETBOPACT HePaBCHCTBaAM 


loj<1, |ABa <e. 
CuleloBaTeJIbHO, 
|e—¢e]=|Bo|<e@). (2) 


Ilycrs Ttenepb onepatop AB nenosoxutembubit. PaccMOTpHM BMeCTO ypaB- 
HeHua (1) ypaBHenue 


(AB)"Ag =f’, (1!) 
PiCRpa=—a (AB) af 
Jlerko BHJeTb, UTO HMeeT MeECTO CJleyroMlee YTBepxTeHHe: 
Ecum (byHKUMA u YOBJIeETBOpxeT HepaBeHCTBaM 


Jul<1, | (ABYABul<e, 


TO CIipaBeJIMBO HM HepaBeHCTBO 
| Bu] <8 (Ve). 


Onepatop (AB)*AB nonoxuTebHbIi, uM, TakKHM OOpa30M, OOM culyyali 
CBOAMTCA K paCCMOTpeHHOMy. 
OrmeruM, TO ecu BMecTO yculoBHa ||| <1 uMeeT ecto ycaoBue |b||< M, 
TO BMeCTO (2) MbI IlOJIYYHM HepaBeHCTBO 


le—eI< Ma (5). 


Jl1a BbITHCJICHHA ©. MOXKHO BOCIIOJb30BaTbCA CJICLYIOULUM TIpeCTaBJIeHHeM | 
onepatopa (AB + eE)?: 

CO 
nee ec) 


R 
ee ee 


(AB+cE)t= 


rye >| ABI. 
Ilyctb Tenepb tbyHkuua f H3BeCTHa MIpHOIMxKeHHO C TOUHOCTbWO JO a, T. e 
W3BeCTHa (PYHKUHA fa, TAK 4TO 


[fa —fll<a, (3 


M TpeOyerca 10 (byHKunH fa, ONpeesMTb C HeKOTOPOH YrapaHTHpOBaHHO 
CTEN€HbIO TOUHOCTH (PYHKUHIO 9. 
O6o3HauHM 4Yepes da. (PYHKILHIO 


ae = B(AB +E) fy 


M OWCHHM pa3HOCTb 9— ae. B cuay (2), (3) umeem 


|p 9 | <9 — Pel + lee — Gael] <8 (0) + 6 (6=| Bh). 
Hausyuiias OWeHKa NOJYYMTCH, OYCBUAHO, B CJTyuae, Kora 
7 ef 
Co) (©) — b ao . ( 


TakwM oOpa3som, ec (pyHkitua f M3BeCTHa C TOUHOCTbIO lO &, UMCuIO | 
cuefyeT OpaTb TaKHM, 4TOObI BHITOMHAMOCh paBencTBo (4). B stom culyd 
NOMYYeHHAA (PyHKUMA $< OyMeT OTMMYAThCA OT MCKOMOli dyHKuNE © B Me 
puke L, He Ooviee yem Ha 26(s). 

K MHTerpaJbHEIM ypaBHeHuam | poya cBoquTcA pay 3amay MaTemaTHuecKo 
(DHSHKU, B YacTHOcTH 3aqaya Kouim Mua summTMuecKUx ypaBHeHnit. Ilpupenre 
OWMH Upumep. Ilycth u(x, y)—rapMonuueckaa byHKuua, peryipHaxA B Ips 


-. 
ys 


oyrouibHuKe ON XK, OS Y<1 uM yAoBaeTBOpmonlad cooTHOMIeHuaM 


Tw 
u (0, y) =u(n, y) =u(x, 0) =0, \ 2 (x, Idx <M. 
0 
Ilyctb, fasiee, u3BecTHa (byHKnUA 


i(x)= sus, 0) 


TpeOyeTcx mo byHkunn f(x) onpexemmTh cbyHKtuio u(x, y) BHYTPH MpsaMo- 
TOJIbHHKa. 

CcpopmyIMpoBaHHand- mecranosKa (3aqaya Kou gua ypasnennsa. Jlanmaca) 
pla paccMoTpeHa B pa6ote (1). Jlerko BuxeTb, yTO saqaya onpeseenua 
YHKUMM U(X, Yo) MpH uKcupoBanHoM y, <1 cBogurca K pewieHHio nHTer- 
JibHOrO ypaBHeHua I pola B paccMOTpeHHOH nocTaHoBKe. Onepatop A B qaH- 
M CJlyyae COCTOHT B TOM, YTO B UpAMOyroJbHHuKe OCVx<r, ONY <y, 
maetca 3ayqaua J[upuxse c rpaHHuHbDIMH ycJIOBHAMH 


u(0, y)=u(r, y) =u(x,0)=0, u(x, ¥) = 9 (x) 


3aT€M OT HOJIYYeEHHOrO pelleHHA u(x, y) OepeTcH npousBoqHad no Y Ha 
mpesKe Ook <5) i = Oy ‘Tee. 


procvat, tt sr u(x, 0). 


Onepatop B cocTouT B TOM, 4TO B MpxAMOyroubHNKe OSV X¥Kr, ONS Y<1 
maetca 3anaua Jlupuxuie c rpaHHUHbIMA ycCJIOBHAMH 


(0) i yyw (x; 0), u(x, 1) =¢(x) 
3aTeM pellleHHe paccMaTpMBaeTca KaK (YHKIWA X IPH Y = Yo, T. &. 
? — By ara u(x, Yo). 


Ouenka ycTowunpoctn (cM. (1)) B 4aHHOM culygae UMeeT BHI: 
M3 nepaBeHcTB 
\ole.<1, |ABIi.<e 


Ne LyeT HepaBeHCTBO 
| Bb Ic. Sel Myo. 


{locrymusio 
4 Ill 1959 


UMTUPOBAHHAA JIMTEPATYPA 
1M, M. Jlappeutses, M3, AH CCCP, cep. matem., 20, Ne.6 (1956), 


MAH, t. 127, Ne 4 33 


Jloxnxayp AkagemMul HaykK GGCr 
1959. Tom 127, Ne 41 


MATEMATHKA ~ 


C. H. CJTYPHH 


JIBYCTOPOHHSAA OWEHKA PEWEHHSA JIMHEMHOrO 
®YHKILHOHAJIbBHOrO YPABHEHHA 


(I]pedcmasaeno axademuxom C. JI. Co6oaesoim 14 III 1959) 

1. B pa6ore (1) mocraBmeHa 3aa¥a MOCTpOeHHA SJIeMeHTOB Q, b, TaloulHx — 
JIBYCTOPOHHIoI0 OLeHKY AX <b uckoMoro pellieHHA xX ypaBHeHHA, 3aj,aH- 
HOrO Ha YaCTHYHO ynopsxyoyeHHOM MHoxecTBe X (*). JiBycTOpoHHAA OleHKa 
6oulee TOUHA, YeM OObIUHaH (0 HOpMe (axe OOOCOWeEHHOH) WJM MO. yutro) 
Bua |x — al <e. Qnementwl a, 6 MoryT ObITb HalijeHbl, HallpHMep, Ha OCHOBaHHH 
mpeqoxwkenui padort (?,°), rye aeMeHTBI OepyTCH B HCXOJHOM TIpocTpaHcTBe 
X. B nacrosmel pa6ore Ha ocHOBe Hel, H30%KeHHBIX B (”), cTp. 474 u (4), 
crp. 107, mpousBogquTca MocTpoeHHe 3/IeMeHTOB B pe3yJIbTaTe HCTO/b30BaHHA 
HekOTOporo ipoctpaHcTBa X GOoslee NpocTOH MpHposbl, YeM ucxomHOe X, uToO 
oOuleruaeT TipaKTHYeCKHe IpHJIOX*KeHHA. 

2. Ilyctb X — K-mpocrpauctso (*), X’— ero mHHeHHOe NomyynopsnoueH- 
HOe MOMMpocTpaHcTBo (MOHOe), NpHyeM JIA KaxKkoro semeHTa x€ X cywle- 
cTByloT a,b€X’ Taxue, uTO AX xX <b B X; X — K-npocrpanctBo, u3somopip- 
Hoe K-mpoctpauctsy X’. M3 onpefemenua usomopdu3sma K-npocTpaxcts (?) 
eX = X’ cleAyloT aAUTMBHOCTb, OMHOPOAHOCTh, NOMOKUTEIbHOCTh — H ¢ 4, 
MHBapHaHTHOCTb rpaHv B MpeoOpasopaHuAx 9, 9! HM, CweMOBATeIbHO, (0)-He- 
IIpepbIBHOCTb 9 HU og /. 

B jabHeiiwem H o3HayaeT onepatTop, nepeponsmuh X B ce6a, [—X’ | 
B ce6a. Onpeyemmm onepatop I, nepepogamui X B ce6a, dopmysoi Tp tx’ = 
=o 'Tx’. OuvepuyHo, W30MOppu3M COXpaHaeT TNONO%KUTeIbHOCTh uM OOpaTH- 
MOCTb onepatopos, I!¢"tx’ = ox’. O6osHayum/x = x, Jx =x. 

3. Buayane paccMorpuM clelvaJIbHEIi cyuali ypaBHenua Hx = y, Korya 
HS, 

Jlemma 1. Ecau H, > Hz addumuenot u nonoscumearoxo-o6pamumol, mo 

ela a | 

Teopema 1. Ecau HSV na X’, onepamopon H u VT addumuenn u_ 
nosoncumenbHo-o6pamumet (H na X), mo, 6396 6 X npouseoAbHole aNemeHMoL 
u, V, ydobaemeop srowyue Hepagencmeam @ X gu<—y, gu> Y,, NOoAyuuUm 
gD tug x <glv, ede x* — pewenue ypasnenua Hx = y. 

4. lia mosoxUTeMbHOH OOpaTHMOCTH oOMepaTopa ocTaTouHO yCJIOBHH 
Teopembl 2 padoTn (*). IIlpaxruuecku yOOHbIM sBuIAeTCA TaKxKe pyroit 
IIpH3Hak. 

Jlemma 2. Ecau H u IT (0)-aunetino u na X’ |\A|<T, na X® 


(J —T)+>0, mo I—H o6pamum, npusem |x*|=|(I—H) y lI<e(VJ—r)7 uh 


dan gu>|y|. Ecau H>0, mo (I—H)1>0. 

Pes ea ypapHeHne x’—Tx’ = ou sBAAeTCH MaxKOpaHTHDIM ja 
x—Hx=y. 

5. Ilepeligem k Oomee oOmemy ca1yyalo, Kora B ypaBHeHuu x—-Hx = y 
onepatop J —H He o6s3aTebHO TON0%KUTebHO-OOpatum. Tlycrs H, H’, H"— 
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ryMApHble Onlepatoppl Kacca Hy (7); H nepesoqur X B ce6a; H’, H” mepe- 
ata ee Me ity — Ax OS He (> 0, KEY), rie Y =e 
60 Y = X’. O6osHauum uepes I’, I” cyxenna na X’ onepatopos 1’, H”: 
Sey eal Vea ey TOJ107KUM Aa ee BF ays Torna 
OTBETCTBylOlHe ONepaToppl A, B OyfyT, oveBuaHO, pery/apHbimu Kacca He. 
X; A nomoxuTeweH. 

Teopema 2. Boibepem A makum, umobe (J —A)4>0, wu onpedeaum 
eMeHMbL X, X cucmemoti 


(J—A)(x—x) = y—y +z, (J—B)(k+x)=y+y, 


le y, Y, Z—npouseoronoe aaemenmot us X, Oad KoMOpeLx eblnoANsIOMCA He- 
neencmea 6 X 
PYNYN PY, 92> 2(|H|+ aA) x; 

€ X’ —oyenka no modymo pewenusn x* ypasHenua x —Hx =y: x, >|x"]; 
pUnK 3G —-l npunY =X: 

Toeda 9x <x <x 6 X. 

Bpi6op yKa3aHHoro A Bceryla BO3MOXKeH, TAK KaK MOKHO, HallpHMep, mpH- 
ith A=Q. J\na cyulecTBoBaHua x ocTaTouHo (7) cCyulecTBOBaHUA T0W0- 


UTeMbHOTO pellleHHA Xp» MaxKOpaHTHoro ypaBHenua x—|H|x=|y|, rorya 
KHO IIPHHATb X; >Xo, a WA 9TOFO MOCTaTOYHO ycOBHH slemMbl 2, pH 


f 


MIOJIHCHHH KOTOPbIX MOXKHO MpPHHATh x, = o(J —T) 7 u. 
Jloka3aTesbcTBO TeopeMbl 2 OJIM3KO K OKa3aTeJIbCTBY NOLOGHOrO mpeys0- 


Hua 3.23 raapbl 12 (?). Ana cnyyaa A=0, T.e. x=y—z2z, x=y+z, 


, 92 >|H|x,, HemocpexcTBeHHoe JoKa3aTesbCTBO MpocTo: 


e=o(¥t+2)>y+lAlacy+|Al|e | Sut ae |Sy tue =x. 
6. IIpupenem mpumep mpusoxeHua Teopembl 2 k *PyHKUMOHAaJIbHOMy ypaB- 
HH10 
x (s) — SH (s, t) x(t) = y(s), 

co 1 co 


m 
le uucno A> O u S o3HauaeT ORMH H3 CHMBOVIOB: > , és ‘ \ -dt, \ te 


t=1 ¢t=1 0 0 
TpeOyem, uroOni S| H (s,t)| << + oo. OOosHayum Hx = ASH (s, t) x(t). He- 
YAHO WoKa3aTb, uro H*x = dSH (s, t), x(t), rae A (s, ¢), — momoKuTenbHaA 
cTb BemHunHE! ff (s,t). TloqoOuplt Bug umeer u H. B X_ ycraHosuJieHbt 
TECTBCHHbI€ JIMHeCAapH3allUA HM YaCTHUHOe yNopsAoueHnne. 
 Pa3yemmB MHO2KecTBO 3HaueHHu ¢ (HM S) Ha n “acTeH, Ha KOTOPbIX HMeeT 
ibIC ONepatop S, =S maa t€e,. B cayyae GeckoHeyHOoH aymreOpanyeckoli 


TeMbI MOXKHO IIPHHATb, HallpHMep, en = { Pp, co}, p>. Js cunrysapHoro 
TerpaJIbHOrO ypaBHeHHA MO2KHO B3ATb €, = (5,00), b> 0. 

B xayectpe mpoctpauctBa X’ OyeT BbICTYIaTb MHOKeCTBO BCe€X «CTyMeH- 
bIX) 2JIEMeHTOB xX’ (t) = Ey Ha eg; X —MpOCTpaHCTBO BeKTOPOB {Ep}. 
OnpelesMM MpovsBOuIbHble UMCIa Ae, Gp HepaBenHcTBaMu 0 Cain < 


ASeH (s, t),, OX a, CMSeH (s, t)_, s€e; M MONOKHM (HX (Sees >» Gite 
k=1 


uv s@e;. Ananorugno onpexesum H”. B stom cayyae Y =X’. Ec xe 
Pe) Se in t.(s;t).., 0 < aie <ASp ink H (s,t)_, s€e (die =0 Wan He- 
tGep €ep 


n 
eth 
aHMYeHHOrO MHOKecTBAa ég), TO, Nosarand (H'x) (s) = >} AipSpx (t) / Sel upu 
R= 
é; HM aHanoruuHo jun H", npufem kK BbIBOLy, TO Y = X. 
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CoctaBum. Q;p = ir + Gir, bin = ie Gin _TloTpeOyeM T1OJIO2XKUTE JIbHOU 
oOpaTumocTH suuelHoro MpeoOpasopanua J—A c marTpuuelt || 8: — Qik || 
8 = 1, 5 —0 upu i-eR (Hampumep, Bce az = 9). | 

Onpexenum uncua yj, 6 (cTapaich MOMOUpaTb 7, — A, €; MeHbLUMMH) He- 
pabeHcTBaMu 


ni<y(t)<m na er; C2 D1 1S, | A (s, £)| + oad Be mpu se, 


R=1 


rye Ep >| x (t)| Ha €g, BbIOOp % yKa3aH B Teopeme 2. Hampumep, 0 semMe 2 
MOXKHO ONpeweMTb (PyHKUMIO xy (S) = Ee Ha ee CHCTeMOM 


n 


E;— >) Cine, = Uz, THE Cin > dSp|H(s,t)| upa s€e;, u,>|y(t)| Ha &. 


k= 


Smecb TpeOyercH MOMO*KUTeIbHad OOpaTHMOCTbh JIMHeHHOrO mpeoOpas0BaHua) 


J—A c martpuuelt || 8s —ciz || . Qr0 uMeeT MecTo TIpH MOcTaTOUHO MaJIOM h 
JlemMa 3. Jlunetinoe npeobpasoeanue c mampuyet || Sze —ddiz||, ede ece 
n 


diz > 0, nonorxcumenoxo-o6pamumo npu O<h S) ee he 
rd} eG | : k=1 

Menee xKeCTKHe yCJIOBHA MaJIOCTH NapameTpa A MOXHO TOJYYMTb TIpH) 
HCHONb30OBaHHH =JIeMMBI 2 U adcTpakTHOM HOpPMbI MpOCTpaHCTBa THMé 


(Bx) ((?),.cerp. 477). Torga, mo Teopeme 2, uucma &, OlpeweveHHble CHCTeMOM) 


n n 

CH eras Ee) = Me — et oe, Cie = Gn) Ge Ex) = + Nes 
R=1 k=1 

YMOBJIETBOPAIOT HepaBeHCTBaM &% <x" (t) CE, Ha eg. 

7. IlonyTHo OTMeTHM, YTO pew OAKeHHbIM BLIGOp MpocrpaHcTBa X’ BoOoOGmIE 
oOecneunBaeT OOJIbIUyIO OM30CTb COOTBETCTBy!OWero OnepaTopa H kK 3ajaHsl 
HomMy Ha X onepatopy H, uem B yculopuax (4), crp. 121. A umenno: & =O) 
B OOO3HaYeHMAX (*), CCIM MOMOKUTh TAM Aj = KS; fT (s;, t) (s; — bukcupoBaH 
Had TOUKa yuacTKa @é;). 

8. AnaJoruunylo KOHKpeTHsatHio JomycKaeT uv Teopema | B yKa3aHHON 


Kulacce ypaBHenul. Ilo cumpon S moxHO NOABeCTH M Apyrue KaccHl yHK 
WHOHAJIbHBIX OIepaTOpoB. 


Kasanckuli rocyfapcTBeHHbIli yHHBepcuter Tocrynuao 
um. B. HW. Yapanopa-Jlepuua WMO GES) 


UMTHMPOBAHHAA JIATEPATYPA 


1H. B. As6enes, 3. B. Wantwx, Yxp. marten. w*wypH., 10, Ne J, 3. (1953) 
i, Bak aktop.0 Bu tbe. BV Ke Ae Wuuckep, PyHkunoranbubli ana 
AW3 B MoyyMopszkoueHHbIxX MpoctpanctBax, 1950. %C¢. H. Coyruu, JAH, 120, NW 3 
472 (1958). 4 JI. B. Kantoposu4, Yen. matem. nay, 3, B. 6(28), 89 (1948). 
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Hokuayer Akajlemun nayr CCCP 
1959. Tom 127, N 1 


MATEMATHKA 


M. 3. COJIOMAK 


AHAJIMTHUHOCTb NOJIYPPYNIMbI, MOPO)KJEHHOUM 
IJIJIMNTHYECKUM OMEPATOPOM B MPOCTPAHCTBAX Lp 


(ITpedcmaeaeno akademuxom B. H. Cmupxoesim 80 III 1959) 


1. B page pa6Oor (Hanpumep ('%)) npw uccneqoBanun mapa6ommueckux 
aBHeHHM MH CHCTEM HCHOJb30BaJICA TOT (paKT, TO JWIMNTMYeCKHH OnepaTop 
JACTCH IPOWSBOAAMMM [JIA HEKOTOpOH osyrpynmpl (*) sHHeMHbIX orpaHH- 
HHbIX OMepaTopoB. OfHako cBOlicTBa 9TOl NOJlyrpynMbl ocTaBaycb Heo- 
‘aTOUHO WSyyeHHbIMM. Tak, Jlaxke Korjla MCCeqOBaHHe BelOCcb B ruwbOepTo- 
M IIpOcTpaHcTBe, OTMe¥aJIaCb HM MCHONb30Balacb JIMIb CHbHad HelpeppIB- 
xCTbh STOH MOsMyrpynupl. 

B HacToslmelH saMeTKe yCTaHaBJMBaeTCa, YTO B poctpancTBax Ly (p > 1) 
DIYrpyitia, NOpOxKMeHHaA SJWIMNTHUeCKUM (B CJIydae CHCTeMbI CHJIbHO 3JVWIMI- 
quecKUM (°)) olepaTOpoM C OAHOPOMHbIMH TPaHHUHLIMH YCJIOBMAMH TepBoro: 
Ja, AHaJIMTHUHA B HEKOTOPOM CeKTOpe. SOTO NoKasbIBaeT, ITO K HMccweLO- 
HHIO TlapaOovlMuecKHX ypaBHeHHit H cuctemM B Ly, MPpHMeHMMBI pe3yJIbTAaTHh 
Alleli 3aMeTKH (°). 

2. YxKaxkemM IpeBapHTebHO HeKOTOPbIe CBOHMCTBa, KOTOPbIMM O6alaloT 
OU3BOAAlHe oOnepaTOpbl aHawMTMYeCKUX Tlosyrpynn. Ilycrs momyrpynma 
(E), Ipou3BOAAMLUM OepaTopoM KOTOpOM ABAeTcH— A, aHaJIMTHUHA B He- 
TOPOM CeKTOpe, H TycTb cnektp A wJlexKMT UpaBee MHUMOL ocH. Torga Las 
lepatopa A coxpaHAIOT CHJIy MHOrMe pe3yJIbTaTbI, Kacalolluecad CaMocomps- 
HHbIX TMOJIOXKHTCIbHO-OMNpeeJICHHLIX OflepaTOPpOB B THJIbOepTOBOM Mpo- 
‘paHcTBe. Tak, ciloco6oM, yKa3aHHbIM B (°), CTposTcA MpoOuble creneHu A; 


(°) ycraHoBmeHO, uTO OnepaToppl A*T (E) (a > 0) orpaHMueHbI u Hx HOpMbl 
OBJIETBOPAIOT HepaBeHCTBY 


IAT OSS. (1) 


IA CAMOCOTIPA?KeHHBIX TOJIOPKHTE/IbHO-OMPeeJICHHLIX OTepaTOpOB B TiJb- 
roBON TIpocTpaHcCTBe 9TO HepaBeHCTBO NoOsyYeHO M INMpoKO HCTIOUIb30- 
HO B (“). ented 
| B sametKe (*) BBeweHO CJleqylomee MOHATHE: MyCTb CaMOCOMps’KeHHBIK 
DIOKUTEMbHO-OpeseeHHEI ouepaTrop A HU MpoOusBOJIbHBI oneparop B 
)(B) > D(A)) B ranb6eproBoM IpocTpaHcTBe CBxA3aHbI TEM YCJIOBHEM, YTO. 
WM HeKOTOpHIX ¥ <1 gua Bcex x€ D(A) umeeT MecTO HepaBeHCTBO 


| || Bx || < Ky] A“ lL. (2) 
ycTb &® — HWKHAA TpaHb TeX Y, [IA KOTOPBIX (2) BBINOJIHeHO. Torna B 
iSbIBaeTCA OMepaTOpOM ApoOHoro nopayKa % oTHocuTembHO A. B (°) HaliyeH, 
KOKe YOOHbIi KpuTepHi MpoOuocTu MopayKa. Kak camo MoHsiTHe, Take 
IOMAHYTHIM KPHTepuli OKAasa MCh BECbMa TlO/Ie3HbIMH BO MHOTHX BorIpocax (°,*°). 

Tlonatue onepaTopa 2poGHoro Nopa~Ka COXpaHsAeT CMBICI M JA paccmaT-. 
ipaeMoro HaMM Kslacca OllepaTopoB B OaHaxoBbIX UpocTpaHcTBax. BakKHo, 
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uTO KpuTepHit 3amerKu (8) MepeHocutTca m Ha Haul cayyali. HmeHHo, MMeeT” 
MeCTO: | 

Teopema 1. Iycme onepamop A makoe, umo noayepynna TAGs 
= exp[— EA] anaaumu4una, u cnexmp A aentum 6 npaéeott noaynaocKkocmu. 
Tlaa mozo umobet Cannoli onepamop B umea Opobnollt nopsxdoK OMHOCUMeoHO 
A, neo6xo0umo, umo6or npu ecex xE D(A), Y>%, 68> 0 ebinoAHAAOcd Hepa- 
6€HCM6O | 
| Bx || <K8 |] Ax|| + KB" (3) 


(Ki, Ky He saeucam om 6, x) u, ecau B dOonyckaem 3ambiKanue, mo Oocma- 
mouHo, “mobel Hepaeencméo (3) 6eINOAHANOCH OAA 6CEX 8< by (8) > 0). 
JlocraTouHOCTbh JOKa3bIBaeTcCA TaK 2%Ke, Kak B (8), OKa3aTeJIbCTBO HeOO- 
XOMMMOCTH omMpaetcs Ha (1). 
3. Tlyctp {2—xKoHeyHad O6/laCTb 1-MepHOrO 9SBKJINOBa TpOCTpaHCTBa | 
Rn, OrpanuyenHad JocraTouHo riaqkow rpaHuueli I. B s3amKuHyTol oOnacTH 


Q paccmaTpuBaeTcs ypaBHeHHe 


hu— Au=f(x) (K=o+ in) (4) } 
¢€ TpaHvuHbIMu yCJIOBHAMH 
m—l 
iti ae SE ieee es See (5) 
ie on |P on™ 1 r 


B ypapuenun (4) 


Au = (— 1)™ bi Day, ...s%p (%) - eee (6) 


a a 
O-+...+-%,=2m Ox," w+. OX, 


on 


(cumBoviom Tu oOo3HayeHbI MJlaqiuHe ujeHbl). PyHkWHA u(x) CUMTaeTCA KOM- 
LJIEKCHOSHaYHOH; KOsduUNeHTH! Anddepenuva/bHoro BbIpaxkeHusA (6) BemectT-— 
BeHHbI, IPHYeM CTaplune KOSPPUUMEHTHI 71 Pas HeNpepbIBHO Audpepeniupyemypl, 
OCTaJIbHble OrpannyeHbl. IIpeqnonaraeTca BbINOJIHCHHIM yCJIOBHe paBHOMepHoN 


SJIMMITHYHOCTH: CylecTByeT TakaA NOCTOAHHAA Y, > 0, 4TO Aaa Bcex xEQ 


> Qa... 8p (x) i ethoe = Ko (hi ai 1 ci Eye 


Oy+...+%,=2m 


B cayuae cucTembl onepatop Au, BXOJALMi B ypaBHeHue (4), npeano-, 
WaraeTCA CHJIbHO 9JVJIMTITHYeCKEM. 

Teopema 2. JIycme anaaunmuueckuli (@ Cayuae cucmembl CuAbHO aAAUN-— 
muueckut) onepamop (6)—(5) sAeARemMCA CAMOCONPADENNIM NOAOCUMEALHO- 
onpedenenHolm (6 cmoicne Ly). Toeda npu 6caKom , He arencauem Ha noayocu 
> 0, sadaua (4)—(5) Ona so6oti f (x) € Lp (Q) (p > 1) umeem eduncmeexnnoe 
ob06wennoe pewenue u(x)EW” (Q), u amo petuenue yooeremeopsem Hepa: 
eencmey 


| Ihyamay < CuI Fle gcay (7) 


Hepagencméo (7) soinoAKAemcA pasHOMepHO OMHOCUMeABHO d 6 ALOOOM CeKMOpe — 
Se: PK argh < 2x — o (p > 0). 

Teopema 3. ITycmb Au—cuacHo aaaunmuueckuti onepamop nopadka 
2m C epanudnolmu ycaoceunmu (5), npedcmaeaswuuti coboti (6 cmbicae L.) 
CYMMY CAMOCONPAIKEHHO2O NOAOMCUMENbHO-onpedeneHHOeO Onepamopa u KOCO- 
cummempu4eckozo onepamopa. Toeda cytwecmeyem makoti Y2ON y <7 /2, umo 
Npu 6CAKOM KES» (> Gp) sadaua (4)—(5) Ora anGoit f (x) ELp(Q) (p> 1) 
umeem eOuncméeenHoe Ob06UWeNNoe pewlenue u(x)EW%"(Q), wu amo pewenue 
pasHoMepHO omHocumMeAbHO KE Sg yOosremeopnem nepasencmey (7). 
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IIpu qoKasarembctBe Teopem 2 u 3 ucnoub3yerca ocymmectTBseHHoe O. B. Ty 
cepol (‘1) nocrpoeHue cbyHkunu Tpuna nepsoii KpaeBoH 3aauu JIA 9JuIMN- 
THYCCKOPO ypaBHeHHA WH CHJIbHO 3JWIMIITHUeCKOH CHCTeMbI HM Teopema C. I. Mux- 
Mua ("*) O MyJIbTMMUIMKaTopax MHTerpaJoB @ypbe. K u3syyeHuio ypaBnenuit 
M CHCTeM (He CojepxKalllux KOMMJIeKCHOro Mapamerpa) B Ly, MeTOx, OcHOBaH- 
bid Ha MCMOJIbs0OBaHHM STHX pesybTaTOB, Mpumenu A. VW. Komeses (1,14), 
Y KOTOporo MbI 34MMCTBOBaJIM MeCTOMMKy TpoBeyeHHA oOleHOK. Baxkuy1o poulb 
AOKAa3aTeJbCTBE UrpaloT TakxKe HepaBeHCTBa THIa TeopeM BJIOXKeHUA, COLep- 
alkHe MaJIbIi KOSPPUIMeHT pH cTapliMx NpousBoLHpIx (°,15,16) 

M3 teopem 2 u 3 JlerKo BBIBOANTCA: 

Teopema 4. Ilycmb onepamop A ydoeremeopsem ycaoeusam meopemot 2 
Au 3. Toeda daa pesoaveenmot R (hk; A) =(kI— A)* onepamopa A npu 
€S, BbINOHAeTCH HepaBeHcTBO 


G 
Sey i (8) 


JRO A), <; 


2 
IIpumenenve Teopemp | wHauieli 3ameTKu (°) upuBoquT K culexyroueMy 
YTBepxK eHHIO. 

Teopema 5. IIycmo onepamop A ydoeremsopsem ycaceusm meopemot 2 
luau 3. Tozda —A seanemca npouseodatyum onepamopom Oaa noayepynnol, 
jAHAAUMUYeCKOU 6 HeEKOMOPOM CeKMOPe KOMNACKCHOLL NAOCKOCMU. 

Mcnomb3ya Teopemy 4 cTaTbu (°) wu Teopempr 1—4 wacrosmel cTaTbn, 
'HeTpyHO lOKa3aTb, YTO MMeeT MeCTO 

Teopema 6. J]ycmb é6oinoaneHot ycaoeua meopemot 2 uau 3. Toeda, 
KO6O0 Obl HU OblAO YeAoe NoAODCUMeAoHOe uucAao 1< 2m, onepamop Oud«be- 
penyupoeanusn nopsdKa Ll saeanemca no omHowenuto K A onepamopom OpobKozo 
nopadKa 1/2m. 

C nmomouib1o Teopembl 7 3ameTKH (°) OTCIOMa BbIBOAUTCA CeyIOWLMH pe- 
3Y JIbTAaT. 

Teopema 7. I]ycmo eolnonnenol ycnosun meopemot 2 uau 3. Ecau Bu— 
ud@epenyuanonolll onepamop nopsadKa < 2m C OepaHnudennoimu Koagrquyuen- 
mamu, mo Oras onepamopa A+ B ymeepscdenua meopem 2—4 coxpaxHatom 
cCuny On eCeX KES», snerawmux eHe Oocmamo41Ho GOAbULO2O KpYyea; NOAKOCMbIO 


COXpansem cuay ymeepocdenue meopemot 5. 

Tloctvnuano 
| 27 III 1959 
| 
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Jloxaxagn Axkagemun wayk CCCP 
1959. Tom 127, Ni 1 


K. M. ®HUIMAH 


K BOMPOCY O JIMHEHMHbIX MPEOBPASOBAHHAX AHAJIATHYUECKHX 
MPOCTPAHCTB. 


(IIpedcmaeanexo axademuxom B. H. Cmupxosom 28 II 1959) 


B uwacrosulel 3aMeTKe paCCMaTpHBaeTCA CBA3b Mey JIMHeCHHbIMH Ipe- 
OOpa30BaHHAMM aHaJIMTHYeCKHX MpOCTpaHcTB H JIMHeHHbIMH OnepaTOpaMu 
B O6aHaXOBbIX MpOCTpaHCTBaX. OTa CBA3b MO3BOJIAe€T, B YaCTHOCTH, aTb 
TIpocToe reoMeTpHyecKoe OOBACHEHHE pHa pesybTaTOB paOoT (**) u ykKa- 
3aTb HX OOoOuleHHe. 

1. Tlycrb {B,},s9—cemelcTBo OanaxOBbIX MpOCTpaHCTB, MORYMHEHHBIX 
ycnopuam: 1) B, sBaseTcd BCIO,y MVIOTHDIM JMHeamoM B B,- (r’ <r) 110 
| i B Br; 2) | |, aBasetcah HeyOpiBatomjeh dyHkiwei or r. Odo3sHayuM 


~~ 


yepes 9%, MpOeKTHBHBIM mipewen cemelicTBa {B,},<, H yepes Y, MHAYKTHBHBIM 


mpenea cemeficrBa {B;"},"5, (8, °). Uepes B,, W uM, Mbl B aJbHetlem 
6ynemM OO03Ha4YaTb pOCTpaHCTBa, CBA3aHHbIe MexXy CcoOoI0 ONMCaHHBIM 
o6pa30m. 


Teopema 1. J[za moezo «mobo aunetinoli onepamop A nenpepoleno 


omo6pancan npocmpancmea: 1) W,, 6 Wo,; 2) Wr, Wo; 3) Wr, @ Wo; 4) UW, e@ 
Yo, HeOOXOOUMO U OocMamo4Ho CyLUecmeoeanue PYyNKyUU p (r) maKot, umobol A A6- 
AACA AUHEHOLM O2paHUuueHnoim onepamopom u3} B; 6 Boir) pu coomeemcmeyto- 
LUEM BoINOAHeHUU YCaoeuti: 1) P(r) Onpedenena Na OMpesKe [fo —%, fo] NP HeKO- 


mopom 71> 0, p(r)<p) u lim p(r) = po; 2) p(r) — nexomopaa PYAKYUA, 


r—>r,—0 


onpedeneHnan OAL fT >To, O(r) > Po; 3) P(r), ONpedeneHa npu HeKOMOpOM © 
r<To, e(r) >; 4) p(r)—«mbaa ynkyun, onpedenennaa Onn fF >fo, 
ONT Poo 

B uacTHocTu, Mp cOBMayeHHH Mmpocrpaucts B, uu B, NOJIYUHM: 

CaeactBue. aa mozo umober aunetineui. onepamop A nenpepvieHo 
omobpastan: 1) O6anaxoeo npocmpancmeo BeY,,; 2) Be 5 8) Ne sBe 
4) Y,, @ B, Heo6xodumo u Oocmamouno, mobo. A Gola aunetinbim oepanuueH- 
Holm onepamopom coomeemcmeenno: 1) us B 6 B, npu awmbom tf <1; 2) us 
Be B, npu nxexomopom fr > fro; 3) us B, @ B npu nexomopom r<fro; 4) us 
B,e Bo npu aoboix r > fo. 

YTBEpKeHHA TEOPeMb! CJeEAyIOT B OCHOBHOM M3 CBOMCTB JIMHeHHEIX Tpe- 
oOpasoBaHult OOW[MX MPOeKTHBHBIX M MHAYKTMBHBIX mpeyemoB (cm. (8), § 2, © 
npeamoxenua 2—4). Jina cayuas, copMysMpoBannoro BbIlle, BOKa3aTeJIb- 
CTBO MOXET OBIT MOJIYYeHO HENOCpeACTBeEHHO U3 CBA3H CXOQMMOCTe B IIpO- — 
ctpancTBax B,, U, u Yr. 


Ilyctb B, peamm3yeTcA Kak MpOcTpaHcTBO BCex {i Q= Danz"} Cc Wale = 


= S11 Gn] 7” < oo. Torna M, uw YW, ABMAAIOTCA COOTBeETCTBEHHO IIpOCTpaHCTBaMH 
0 


* 
B joctaTouHbixX yCJIOBHAX HMeeTCA B BUY, YTO pesybTaT AelictBua A He 3aBHCHT OTT. 
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jAIMTHUCCKUX PYHKWMH B Kpyrax |z| <r u |z|<r. Paccmorpum smuueitupiit 
jepatop A, onpefetenupl Ha JIMHeaJe, nopoxKeHHoM {2"}5° no cbopmMyjam 
; foo} 


ee » Apne UF, ES 
m=0 
B cuuty Teopempt | u oOujero Bua JMHeiHOrO OrpanMyeHHOrO Onepatopa 
jpoctpaucrtse J, (7) nowy4uun: 
Jima Toro uro6p1 omepatop A HenpepbiBHo oToOpaxkan anamMTuyecKue 
focrpanctsa: 1) Y,, B %p,; 2) U,, BY,3 3) YW, BU; 4) W-, B Wo,» HeOOXomU- 
WM JOCTATOUHO BBIMOJHEHNA yCJIOBHA 


dl 3 
ee | (1) 


if 


foo} 
su lla 
93 | fen. | 


k=0 


je byHkunsa p(r) noquMHeHa cooTBeTCTBeEHHO ycmoBusam: 1) p(r) onpezemena 
[fo— %, fo] pH HeKoTOpom j> 0, p(r)<p) u lim p(r) =p; 2) o(r)— 


T>r.—0 
KOTOpad (yHKWHA, ONpefeseHHaA ANA r>1o, P(r) >; 3) p(r) onpenene- 
1 pH HeKOTOpoM 7 <1o, 9(r) > 0; 4) p(r)— 06am cbyHKiMA, onpenesnen- 
IA IH fT > ro, p(T) < Po. 

V3 (1) merko nonyantb ycuoBua, qanHpie M. [. Xanwanoppmm (cm. (3), 
opemp! 1—4) Ha ocHOBe TeOpunH MpocrpaHCTB MOcJIeqOBaTe/bHOCTeH, pa3- 
TOK B (°). 

Sameuanue 1. PaccmaTtpuBad fpyrue Buybl mpocrpanctB B;, MOxXHO 
pHAaTb ycuopuaM (1) Apyryto dopmy. 

| Sameuanne 2. B cayuae 1) HW ro = Py HeMb3A 3aMeHHTb P(r) Yepes fr. 
eHCTBHTeJIbHO, MaTpuua [Ax], Ae -=Qg* mpu k>2i, ax =1 npu R< 2, 
coOpaxKaeT HelpeppiBHO Y%, BM, HM B TO Ke BpeMA ABJAeTCH HeOrpaHuueH- 
IM OlepaTopom u3 5, B B, np mooom r< 1. 

2. Beway B JalibHetiuem OyeM NpemnonaraTbh jonomHHTebHO, uTO B, 
OJIHe HelpepbIBHO BuIOxKeHO B BG, (r’ <r). OTmMeTHM, 4TO paccMOTpeHHas. 
hile peausaiua B, oOmaqaeT STHM CBOHCTBOM, UTO HeMOcpeCTBEHHO CVIe- 
, eT 43 OOMlero BUa BUOHeE HellpepbiIBHOrO ONepaTopa B J, ("). 

| V3 caeqcTaua Teopempt | MoxkeT ObITh MOuyyeHa 
Teopema 2. JIna moeo umo6bet aunetineii onepamop A omo6pascaa 


RNpepoleHo aHaaumuueckoe npocmpaxncméeo Y,, (coomeemcméeHHo Y,,) 6 Oana- 


Nn 
60 npocmpaxcmeo B, nHeobxodumo tu Oocmamo4no, umobu lim Vi Yn || < To 
| ae 2 JP 4 n->co 
loomeemcmeenno lim VA <r.)e c0e gn = ALTER (n= 0, le). 
Teopema 3. J[1a moeo umo6ol aunetinout onepamop A omobpascan 
IenpepoleHo OaHaxoeo npocmpancmeo B @ axaaumuuecKkoe npocmpancméo 
1, (coomeemcmeeHHo %,,), HeOOxodUMO u Oocmamo4Ho, UMOGoL PYHKYUOHAAEL 


(n= 0, 1, ...) wad B, onpedenennole coomnowenuem Dy (x) = 
LE a [|] (x€B; n=0, 1,...) Ootau oepanutennomu gynkyuoHa- 
| . ia Z— 0 


WML C HOPMAMU, YOOBAEMEOPAIOLUMU YCAOBLUTO 


fim V[®,l<r,’ (coomeemcmeenno lim Vn] <r, ). 


n= n->co 


Ilpu. qoKasatembcrBe teopem 2 u 3 KpOMe CJIeqCTBMA TeopeMmbI | MBI 
IDJIbSyeMCA OOWIMM BHOM JIMHeHHOrO OrpaHHyeHHOrO M_ BMO/HE HempepbiB- 
bro onepatopa u3.B B /, u u3 1, B B, nonyuennpim H. M. Tenmpdangzom 


* y,, MIpHHaglexKUT MpocTpaucTBy, Cofep»kalllemy o6acTb 3HayeHHlt omepatopa A. 
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p (7). Jia uacrnoro cnyyaa B=Il, u jad mpocrpancrs Bavaxa c 6asHcoM, 
YAOBMETBOPAIONLHX PAY MOMOHUTEbHBIX YCJIOBHH, TeopeMbl 2 u 3 ccopmy- 
JIMpOBaHb! B (7). 

3. Teopema 4. Ecau A— aunetinoii samkHymell onepamop, omo6 pas 
yearoujuti: 1) Y,, 6 Wr, 20 Ro > ro, uau 2) U,, 6 By, unu 3) W,, 6 Br,, 20e 
Ry > fo, mo onepamop A umeem Ouckpemnoiti cnexmp 6 %,, (coomeemcmeenHd) 


v 


6 Y,,), me. cnekmp onepamopa A cocmoum us coObcméenHelx sHaxeHuH 
KOHEUHOLL KPAMHOCMLU, HE UMEIOLUUX KPOMe HYAA OpyeUux npedenbHolx mouek 

Tloxa3satTeabceTsBo. B cayyae 1) 3axmouaem, uro A sMHeEMHO Hempe 
PbIBHO oTOOpaxaeT Y%,, B Wr, H MOXTOMy JMHEHHO OrpaHHyeHHO oTOOpaxaet 
B, B Bry ANA TE[fo— 7, fo] HU R(r)< Roc iim R(r)=Ro, rye R(r) 


t—Te—0 

MOXKHO CUMTaTb HeyObiBaiomel u R(r)> ro Ha [fo —%, fo]. Tora A aBiaetcr 
JIMHCHHBIM BIOJHE HelpepbIBHbIM OnepaTopoM u2 B,B Bry), PHe fo < Ri (rt) < 
< Rir) (r€[ro— 7, fol), H Tem Oonee us B, BB, aA Tex xe. Cue 20Ba- 
TebHO, cnektp A B B, juckperuptii. Jina Bcex A, KpoMe COOCTBeHHBIX 
3HauenHit (OHM OHH u Te %e yA Bcex B,), (A—AJ)* B3aMMHO-oO2HO 
3HauHO M HemlpepbiBHO oTOOpaxaet B, ua B, wu oTomy HM Y,, Ha Wy. 
AHaJOrMdHbIMH paccyxKeHHAMM fOKasbIBaloTCA CuyyaH 2) H 3). q 
Tlepexoaa K peamm3aunu B,, Mbl OTUACTH NOJYUMIH CBA3b Me*Ky CBOM=) 
CTBOM JI[MCKPe€THOCTH CMe€KTpa MaTPHIIbl, CKHMalolleH aHaJIMTHYeCKOe I1pO=) 
cTpaHcTBo (cm. (”), (3)), CO CBOHCTBOM BIOJIHe HelpepbIBHOCTH OMepaTOpoB 
B OaHaXOBbIX NpOCTpaHCTBax. 
Teopema 5. Ecau npocmpancméeo Mr anzeOpauuecku codepscum bana- 
x0e0 npocmpancmeo B u ecau mononoeunh Ap maonopupyemca monoroeuet 
B, mo Auxetinolti 3amKnymoli onepamop A, omoOpasarwuli Were B, umee 
6 Ur OucKpemnolli cnekmp. ' 
M3 Teopempt 5 cwieqyeT, HallpuMep, JMCKPeTHOCTb CIeKTpa MaTPHILbl, 
oToodpaxaiouleH aHasuTuyeckOe rpocTpaHcrBo %, B B, cocrosijee u3 Bcex 

oO 


f(2= >) an", WA KOTOpEIX || f || = sup|a,| < oo. Dror :hakr Oplul OTMeueH Ha 
| 


0 
JiByX lIpuMepax B (7). MoxkHOo no-pa3HOMy BHJOM3MeHHTb IpoctrpaucrBo B 
IIpu mpuioxenun Teopem 4 u 5 moue3HO OTMETHTb, YTO JIMHCHHbIM MaTpHy- 
HbIM OMepaTop, OTOOpaxarloujMH OaHaxoBo mpocTpaHcTBo B c 6a3vcom B 6a 
HaXxoBo TpoctpancTso B c 6a3HcoM BCcerfla 3aMKHYT uM TOTOMy (1°) orpannuen, 
Ucxona u3 cooOpaxeHHi, aHasOrHUHbIX 3JIOXKXCHHbIM  BBIIe, MOXHO 
NOJYUMTb PasJIMYHbIe KOHKPeTHbIE yCJIOBHA MMCKPETHOCTH CHeKTpa MaTpHIL 
MpeoOpasy!oulux aHaslMTHYeCKOe MpoctpaHcTBo. Tak HallpHMep, WMeeT MmecTo: 
Teopema 6. ITycmo mampuya [az] (i, R=O0, 1,...) o62adaem ceott 
cmeamu: |) Gel eG Osan R> oi) >i, 20e C>0, C<qgal, o¢jam 
Heyooieaiwuan dynKkyun om i; 2) lim[p(k) —k] #— oo, 20e b(k) =i paseno 
k->co 


cunonHo k= (i), u 3) lim De |aiz|= 0. Toeda onepamop A, coomeem- 
k->00 iSU(k) 


cmeyouud mampuye [a;p], 6 Oasuce {z"}> omobpascaem Y, 6 ceOA u umeem 
OucKpemHolti cnexkmp. 
JloxasateambpcetTBo. Ana g<r< 1 umeem 


22 i 
r . 
su Qik| —Ksu a;p | ri—k +, | pik 
. 2, | i | ee snp i | + 4 laalr < 
g\F 4 a 
Supe ie) par * Dd, lexl} 0 npa Noo, 


CreqopaTesbHO, onepatop A BrioHe HempeppRBHO oTOGpaxaer B, B B, 
mpu q<r<1, orodpaxaert nostomy 9%, B ceOa M uMeeT BY, AUCKPeTHBI 
CI€KTP. 
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Sameuanne. YcnoBud TeopeMbl, OYeBHAHO, BHINONHEHBI, ecm (i) =i 


|din| Qe; (R=0, 1,...) ¢ Sae<oo. Sror pesymerar mpyrum uyrem 


okasaH HH. H. Poxancxon (°) mpu u3iMuIHeM o06aBOuHOM ycjOBHu 


, ioe) , 
Pr Cp (i OF has) > Cer eOOl 
k=0 
OOmHOCTh JaHHOH CXEMbI NO3BOHeT CCPOPMYJIMPOBaTb U3JOXKeHHbIe Pesyub- 
ATHI JIA MIPOCTPaHCTB aHaJIMTHYeCKHX (PYHKUMH, 3aaHHbIX B OOMACTAX Apyrou 
OPMbI, H JIA AHAJIMTHYeCKHX NpocTpaHncTB PyHKWMH MHOTHX MepeMeHHBIX. 


UepHoBuuKHl rocyapcrBeHHHit ; Ilocrynuno 
YHMBepcuTeT LOM egg 


WMTMPOBARHASA JIUTEPATYPA 


Pe Moule Ssallt ano Bee UAT SOm Ne in (loll) |= Mua eX abnigiaa su 0) Bare Sicteme saat 
OCTOBCK. roc. yHuR., 82, B. 4 (1995). %M.T. Xanaaunos, JAH, 90, Ne 6 (1953). 
I. C. JIiutauuuyx, M.T. Xanaanos, Yen. matem. nayk, 12, B. 4 (76) (1957), 
Gini Pionwarnic kaa, MAH. 920) Nem 100(1953)t eG kao the: hOM TP oipallittiz ese 
Teine u, angew. Math., 171, 193 (1934). * VW. M. Teuapbdauna, Matem. c6opu., 4 (40), 
2 (1938). § K. Ce6amtTaH-u-CuabBa, Matematuxa, 1 (1957). ° K. M. Ouum- 
au, Ah, 122, Ne 1 (1958). 1 C.C. Baunax, Kype dyxKuionanbyoro axnauisy, 
48, 
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Jloxaagn Akagemun nayk CCCP 
1959. Tom 127, Ne 1 


MATEMATHKA 


10. WH. AHOB uw A. A. MYUHNK 


O CYUJECTBOBAHHH k-3HAUHBIX 3AMKHYTHIX KJIACCOB, 
HE MMEFOUIMX KOHEUHOFO BASHCA 


(ITpedcmaeaeno axademuxom M. B. Keadouuem 9 III 1959) 


Cuenys (1), oO603HaunM yepes P, Kslacc BCex PyHKUMH f; (X14, Xy,.--, Xn), OMPe- 
JI@IeHHBIX Ha HaGoOpax SueMeHTOB MHOxecTBAa {0,1,... ,  — 1} w NpMHMMartouIAXx 
3HaYeHHA M3 TOTO Ke MHOXKecTBa (9TO ONpeeeHHe MbI pacnpocTpaHuM U AIA 
k= %,, Mpwuem B 93TOM CJlyuae B KaveCTBE COOTBETCTBYIOULErO MHOKECTBA 
BO3bMeM HaTypaJIbublt paw). MuoxectTBo dyHKunl ACP, naspiBaeTca R-3 H a U- 
HbIM 3AMKHYTHBIM KI aACCOM, €CIH OHO 3€MKHYTO OTHOCHTeEIbHO 
cynepnosnmuh. Tloqmuoxecrso B dbyHkunii 3amMKHyToro KJacca A Ha3biBaeT- © 
ca6a3ucom xasacca A, ecau: 1) mo6an dbyHKuna f U3 A Moxer ObITb Mped- © 
cTaBsleHa B BHJe cynepno3suunu dyHKuni u3 Bu 2) HuKakas dyHKuuA g u3 Bo 
He MpecTaBuMa B Bue CyNepNo3sHIHM OCTaJbHbIX (yHKUMH us B. Acuo, uTo 
eCJIM 3AMKHYTbIM KIaCC HMeeT KOHEUHbIM 6a3uc, TO BCAKHHM ero Oa3HC KOHEeYeH. 
Hasmune KoHeuHOrO Oa3HCa y 3AMKHYTOFO KJlacca O3HAYaeT H3BECTHYIO MIpOcTo- 
TY Klacca WH CBOLUT ero 3aflaHve K 3aJaHHi0 KOHeEUHOTO MHOMmKecTBa PyHKUMH. 
Kpome Toro, 3ayaua allreOpauueckoH aKCHOMaTH3allHH 3aMKHYTHIX KaccoB (*) 
MM€€T CMBICJI TOJIbKO JIA KaCCOB C KOHCUHbIMH 6a3HCaMH. 

Bo3HukaloT BOTIpocet: 

1. Beskut mu k-3HauHbIli 3AaMKHYTHIM KIaCC HMeeT KOHCUHBbI Oa3sHc? 

2. Beakul mm k-3HauHbI 3aMKHYTHIN Klacc HMeeT Oasuc? 

3. CyllecTBYI0T JIM k-3HauHbIe 3AMKHYTHIe Kaccbl C OECKOHEUHBIM 6a3NCOM? 

na k = 2 9TH Bompocsl Opi pementt Tlocrom (°), KoToppili onucas Bce 
SAMKHYTbI€ Klaccbl W383 Py, WM MOKa3aJl, YTO BCAKHH JBY3HauHbIM 3aMKHYTHIM 
KJIacC HMe€e€T KOHCUHBIN Oa3sHc HW uTO P, COMepxKUT TOKO C¥YeTHOe YCIO 
3AMKHYTHIX KJIaCCOB. STO osHauaeT, B YaCTHOCTH, 4TO B P, He CyllecTByeT 
3aMKHYTOrO KJlacca, ABJAIOMerocA pefesOM (B TeOPeTHKO-MHO2KECTBCHHOM — 
CMBICJI€) MOHOTOHHO BO3paCcTaIOlleH MOCJeAOBATeEMbHOCTH 3AMKHYTbIX KaCCOB. 
Tina cayyaagk > 2 nocTaBJeHHble BOMpOcb! OCTaBaJIMCb OTKDPbITbIMH. 

OTH}BOMPOCh! ABIAIOTCA YaCTbIO OOlleH 3aauv: B YeM NPHHUMMHadbHOe 
pasmuuve Mexyy P, u Pe (k>2) UM B KakOH Mepe HeEOOXOZUMO crelMaJb- 
Hoe M3y4eHWe MHOrosHayuHBIX JOrHK? B (?) Ilocr ormetua, uTo mo6yr1o 3aza- 
uy H33P, MOXKHO CBeCTH Kk pellleHio 3ayaun B Ps, H TeM CaMbIM CTaBHJacb 
MOA, COMHEHHE HeOOXOAMMOCTh M3yyeHHA k-3HauHbIx JoruK (k > 2). OgnaKxo 
C NosBeHHem pador (*,°) craslO scHO, uTO Mexgy P, u Pr (kR> 2) ects 
TIPHHUMNHabHoe pa3smMune. TeM He MeHee OTHOCHTeJIbHO MOCTaBJICHHbIX — 
BBILUe BONPOCOB ObIa BbINBAHyTa rumoresa ((1), crp. 77), uTO OHH pellaioTca 
WIA KOHeUHBIX k > 3 Tak #%Ke, KaK WM in R=2, 7. e. uTO moO KOHEUHO- 
SHAYHbIM 3AMKHYTHIM KIaCC MMeeT KOHeUHBIN Oasuc. Ina cnyyan we R= Np 
C. B. A6nonckum (°) Obwio NosyyeHO OTpHllaTebHOe pelieHHe BOTpocoB 
1 u 2 4 TowKHTeIbHOe pellieHve Bompoca 3. B nacrostieli padore nomyue- 
Hbl AaHaJIOrHYHble OTBETLI AJia JOOOrO KOHeuHOrO k> 3, a MMeHHO MocTpo- 
CHbI: IpHMep Tpex3sHauHOrO 3aMKHYTOrO Kslacca, He UMeroljero 6a3Hica, u 
7\Ba IIPHMepa TpeX3HaUHbIX 3AMKHYTHIX KJIaCCOB c OecKOHeYHBIM O6a3ncom. [lo- 


CKOJIbKy JI BCAKOTO 3aMKHYTOTO KJIaCCa JIerKO MOCTPOMTb H30MOpDHBIii emy 
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jlacc OobuleH 8HaYHOCTH, TO 9TO JaeT pelwieHHe Bompocos 1—3 Aaa mOG6O- 
ok >3. 


Teopema 1*. Jaa ecaxozeo k>>3 cytyecmeyem k-snaunolli samKHy- 
blll KNACC, He Umerolwuti Oasuca. 


Woka3sateabcrTBo. PaccmorpHM mMHoxecrso (pyuKunlt A= {fn (X1,--- ,Xn)} 
Se ie 2, SMS Ps, Tire 
0 PReCUEd pee ee ree oe 
fo = 9 fil%, Xen rae ue J : 
OMB OCTaABHBIX caysanx (1 = I, .2;%. 5): 
O6o3HauuM uepes A, (n =0,1,2,...) MHoxecTBO byHKunit {fofis «+ <> fat 
CHO, UTO mOOad cynepno3snlua yuki lose dhoiee See bynKtus 


ih, THe im ay a nmoromy A u wmo6oe A, cyTb gaMKHyTbIe KJIaCCHI, 
ipyywem AygCA,C...CAn,C...CA. A Tak Kak Kanada cyHKunA fp 
TYTEM OTOXKECTBJICHHA TepeMeHHBIX Nopoxaer mo06yto dbyHKUMIO fm, rae 
1 <m<n, TO HuKakoe MHOxKeCTBO (pyHKuMH U3 A He MOxeT ObITD Gasucom A 
 Cuenctsaue. Jaa ecaxoro k>3 cytyecmeyiom k-3naunoe samkrymole 
KAACCKL, ABAAIOUUECA NpeOkAAMU MOHOMOHNO Bo3pacmariwllux nocredoeameo- 
HOCMel B3AMKHNYMbLX KAQACCOB. 

JleicTBuTeIbHO, B TpexbiqyuleM mpumMepe A = lim Ay. 

n->0o 

Teopema 2. J[na ecaxoro kR>3 cytwecmeyem k-sxaunoli 3samknymolt 

KNaCC C O€CKOHELHbIM Oa3ucom. 


JlokasaTeabcTBo**, PaccmoTpuM jaa n= 2,3,... dyHKWMU 
En (X41, Noy 2+ oy Si pia 
befl, CGM 4 etnias Sey Ay = I 2 ee ee 


\0 B OCTAJIbHBIX CWYUAaAx. 


TloxaxkemM, 4TO MHOKeCTBO (PYHKUNH {gn} (n= 2, 3,...) aBaAeTCA Oa3H- 
COM HekOTOporo 3aMKHyTOrO xKulacca BCP 3. JielcTBuTebHO, MycTb 
h = 2m (Xi, +++) Xé,), THe HeKoToOpoe x;, (1 <s<m) BeTpeyaercx |m0 Kpali- 


HeH Mepe Ha JBYX APryMeHTHBIX MecTax (byHKWHH 2m. Torga npu x;,= 1, 
x; = 2 (i=£is) h=O, uTO oTauyaeT ee oT moOoK u3 PyHKuNH {gp}. 


PaccMOTpuM Telepb MpOW3BOUbHYIO CYMePHO3HUHIO Om (Yr, Yo, -- +) Ym). 
Ecau 60mpule OMHOTO Y; OTJMUHbI OT MEpeMEHHBIX, TO PYHKUHA Pim (Yi, ---5 Ym)s 
OUeBHHO, TOK MecTBeHHO paBHa OQ. IlycTb TemepE TObKO OMHH M3 Yy,..,Ym 
OTUHYeH OT NepeMeHHOTO, HalpuMep, lycTb Y, = g; (y;, ae Th, PVM fii = 5 6 
Bi—127 3... ., (1). LOrtay Tak ‘Kak ge, =3'0 umn ))* TO TIP Xp, 1 eee 
(JF Pz) Sm (Yr Xp + +++ Xpm) = 9, YTO OTMMYAeT CPYHKUHIO Ym (Yi, -.-, Ym) 


oT moOoH u3 PyHKuUHH {g,}. Takum o6pa30M, HHKaKaA (PYHKUMA Pp HE MOKET 
ObITh NOWyyeHa CYNepNOsHUMAMM OCTAJIbHIX PYHKUMH u3 {Qn} (1 = 2, 3, ...), 
YTO TpeOoBaJlOCb JOKa3aTb. 

V3 sToro fOKa3aTeJIbCTBa HeMOCpeMCTBeHHO BbITeKaeT, YTO 3aMKHYTHIM 
Kacc B, nopoxkJeHHbIi MHOXeCTBOM *PYHKUHH {g,} (1 == 2, 3, ...), CoMepxUT 
KOHTHHYYM 3aMKHYTBIX TO{KJIaccoB, T. €. HMeeT MeCTO: 

Teopema 3. J[va ecaxozeo k>>3 6 Pr codepotumca KoHmMUNYYyM pas- 
AUMHOLX BAMKHYMOLX KAQCCOB. 

QTO CBOMCTBO MHOTO3HaUHbIX JIOPHK CYyWeCTBeHHO OTNMYaeT MX OT JBy- 
3HauHOM M BHOCHT JOMOMHUTEIbHbIe TpyYHOCTH B KaccCHpMKAalHIO 3aMKHYTBIX 
KJIACCOB. 


* 10. HW. Anos. 
** Bneppble 4-3HauHbli MpHMep, AOKa3bIBaIOWHH STy Teopemy Ama k>4, Ovi MoyyeH 
A. A. Myunvkom; cHmKeHHe 3HauHOCTH 9TOrO MpHMepa fo 3 upHHagexut O. B. Jlynanosy. 
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[Ipupeyem ene OHH IpuMep Tpex3HayHOrO 3aMKHyTOrO Kulacca C OecKO- 
HeEUHbIM 6a3HCOM, OTUHUAIOWHHCcA TeM, UTO ero Oa3HcHble CyHKIMM MpHHH- 
MaloT BCe TPH 3HaueHHA. 

PaccmotpyM fia n= 3, 4,... PyHKIMH 


2, eC OWN WS, (el eee er 


papeH 1, a OCTaJIbHble paBHbl 2, 


An (X15 Xa, +++» Xn) 2 1, ecam onmH H3°x; (i ="ly (2h) ., 72) 
| papeH 2, a OcTaJIbHbIe paBHbl Ls 
(0 B ocrabHBIX cayyasx. 
Tlokaxkem, uro MHoxecTBo dbynkunit {hp} (n= 3, 4,...) sBAaeTCA Oa3sHCOM 
HekoTOporo 3aMKHYyToro Kuacca C C P3. 
ScHo, uTO BCAKOe OTOXKMecTBIeHHe APFYMeCHTOB B (PyHKWHH fy (Xj, .- +, Xn) 
Jaer PyHKUMIO, He TpuHafmexamtyio {hy} (n= 3, 4,...). PaccmoTpumM mpo- 


W3BOJIbHYIO cynepnosuunio © dynKuni u3 {hp}. pegnosuoxum, uro MO paBHo 
dbyHKunu A, (gq > 3), Mpwuem Hac MOxKeT WHTepeCOBaTh TOAbKO CJlyyal, Kora 
dbopmyvia hg He BxoguT BW. Ilycrb HeKoTopad dyHKuHA Ay (pq) BXOLUT 
B @ Tak, “TO Ha e€€ apryMeHTHBIX MeCTAX CTOAT TOJIbKO MepeMeHHble 
Xiyy +++) Xi,, OOosHauum uepes Yt MHOAKeCTBO MepeMeHHBIX {Xj,,-- +, Xin}, 


a uepe3s Wt— MHOxKecTBO BCeX OCTaJIbHBIX TepeMeHHbIX, BXOWAMUX B DO u 
OTMHUHBIX OT Xj,,.. +, Xip- Tloxaxem, uTo Wt mycto. JeicTBuresbHO, ecJH 


IM ue myctTo, T. e. B M HalijleTca Takoe X;, KOTOpoe He COepxKUTCA cpeqv 
Kiyy +++ Xi,, TO MPH Xj = ae ahd (ee) ee (X25 sae Xi) =I, (2as ee 
H, culelopaTeibHo, D = 0, uro ormuuaet M oT Bcex (byHKuHH fh, (uOo0 ACHO, 
yTo @ cyllecTBeHHO 3aBHCHT OT BC€X CBOHMX apryMeHToB). Jlanee, oveBuAHO, 
CpeMu X;,,..., %, HET MOBTOPAIOMMXCA MepeMeHHEIX, u60 B MpOTHBHOM culy- 


yae mH60 @ 3aBMCHT TONbKO OT JBYX MepeMeHHbIX, HOO Ay, a ToTOoMy u MD 
oOpamjaetca B O, Kora CHO U3 MOBTOPAIONIHXCA NepeMeHHBIX paBHO 1, 
a BCe OCTaJIbHbIe TlepeMeHHbIe paBHbI 2, YTO ONATb oTIHYaeT WM oT BCeX 
yHKunh A, (2 >3). Torga, Nockombky B {Ap} HMeeTCA TOJbKO OHA PyHK- 
IA, 3aBHCAlad pOBHO OT p NepemMeHHbIx, TO M mMGO He paBHa HUM OHO U3 
dyukunh A,, mH60 paBHa cdbyHKuMH Ap, TO NpoTMBOpeyHT MpeMomO*KeHHI0. 


Tloctrynuaio 
5 Ill 1959 


UAMTHMPOBAHHAA JIATEPATYPA 


1C. B. AG6moucKuU LG, Tp. Matem. uxct. um. B. A. Crexnopa AH CCCP, 51, 5 (1958). 
2 R. C. Lyn don, Trans. Am. Math. Soc., 71, Ne 3 (1951). * E. L. Post, (AnneMath, 
Studies, 5, Princeton Univ. Press, 1941. 4 R.C. Lyndon, Proc. Am. Math. Soc.. 5, 
Ne 1-(1954). ° J: Slupeski, C. R. Seance. Soc. Sci. Varsovie, Cl, Tk 1320(1939)e 
°C. B. A6n0nc Ku, JAH, 124, No 5 (1959). 
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Tornagn Akayemuu nayrx CCCP 
1959. Tom 127, No 1 


MEXAHHKA 


r. H. BAPEHBJIATT 


PABHOBECHDbIX TPELIMHAX, OBPA3YIOU[MXCH NPA APY TUKOM 
- PA3SPYUWIEHHH 


(IT pedcmaseaeno axademuxom A. B. 3eaedoeuxem 21 ITT 1959) 


1°, PasBuTwe TpellMH B XPyNKHX MaTepHaslax mpelcraBsAeTca cue- 
1OUMM OOpasoM. B matTepvasie HMeeTCA OFPOMHOE YHCIO MHKPOTPellMH, BCe- 
3MO2KHbIM OOPasoM OpHeHTHpOBaHHbIX. IIpu yBeiMuenun Harpy3KH B oMpese- 
*HHOM MECTe TeJla JOCTHTaeTca HalpsAxKeHHe, MOCTATOUHOe AIA pasBUTHA MMeIO- 
ica B 3TOM MeCTe€ MMKPOTPellMHbI HeKOTOPOrO pasmepa. Hayano pa3sBHuTHA 
AKPOTPClIMHbI OlpefeIMeTCA HeKOTOPbIM YCJIOBHeM, MIPpHYeM, MOCKOJbKy 
)BIUHO Pa3MeP MUKPOTPEMIMHbI MaJl CpaBHUTebHO C xapakTepHbIM MaclTa6oM 
SMCHCHHA HalIpsAXKeHHH, MOXKHO NpelcTaBHTb cee HalipsiKeHHOe COCTOAHHE 
OKPeCTHOCTH MHKPOTPelMHbI, B COOTBETCTBUH Co cxemoii puddurtca("), B Bude 
WHO POAHOTO pacTAxKeHHA Ha OeCKOHeUHOCTH. 

eyeT OTMETHTL, 4TO B MOCIeAHHeE To Teo- 

1a I puddutca Ona pasBuTa HW yCoBeplleHct- t 

oBaHa B paOoTax psa uccesoBaTejeli, cM. 

-4).) B xoje pa3BUTHA TpelllMHbI ee pa3smep Je 
BEJIMUMBAeTCA H, HAKOHEL, CTAHOBHTCA CpaBHH- He I 
bIM C XAPaKTePHBIM MaClUTAa6OM H3Me€HeHHA Ha- eo ee 
paxenui. IlpH ompelemeHHbIx ycOBHAXx d d 
<Orla MPHJIOXKeHHbIe PaspbIBaIOWINe CHIBI He | 

NMUIKOM BeJIMKH HW OOJlaCTb UX TIpHJo*KeHHA 

ajla CPaBHUTeIbHO C pa3sMepaMH TeJla) pa3sBu- 

A€ TPeUlMHbI MO MOCTHXKeHHU e10 OMpeesleHHOH 

NHHbI OCTAHABJIUBaeTCA — TpelllMHa CTAHOBMT- Puc. 1. J — BuytpenHaa o6macte 
i PaBHOBeCHOH. TpemuHbl, J/—KoHWeBad O6acTb 

B mpefiaraeMoH 3aMeTKe paccMaTpHBalorcA Tp eM HBI 
ABHOBECHBIe€ TPelIMHBl, T. €. TPeWIMHbI, Pa3MepbI 
OTOPHIX He MeHAIOTCA Mpw aHHoH Harpy3ke. IIpeqnomaraerca (cm. 
uc. 1), 4TO TpellMHY MOKHO pa3OHTb Ha JBe OONAaCTH: BHYTPeCHHIWH, 
[€ MpOTHBONOMOKHbIe Oepera TpeWlMHbI OTCTOAT pyr OT Apyra Ha 3HayH- 
JIbHOM PaCCTOAHHH HW B3aMMOJleHCTBHe HX MpeHeOpexKHMO MaJIO, HM KOH - 
eByt0, Te MpoTHBONONO*KHbIe Gepera TPellMHbl OH3KO MpPHMbIKaloT 
pyr K Apyry Mu AelcTByloT ApDyr Ha Apyra BeCbMa 3HaYMTEJIbHbIMU M0 BeJIM- 
{He CHJIaMH CleneHua. 

B ocHoBe Bcel CXEMbI JlexKaT TPH FHMOTeSbI: 

1) I1podoAeHoie pasmepel KOHYeGott COAACMU MAAbL CPaBKUMeAHO C Npo- 
DAbHoIMU pasmMepamu éecel Mpeujunol. 

2) Pacnpedesenue cmeWyeHUt moueK nosepxHOCMU MpeLUHbl, 6 cCedeHuu 
HUeGO OONACMU NAOCKOCMbIO, HOPMAAbHOLL KONMYPY MpeujuNol, He 3aeucum 
N Oelicmeyrolux HaepysoK u OAA OAaHHOeO MaMepUuaNa NpPU OAHHOLX YCAOBUAX 
e20a oOuHnaKosO. CUJIbI CIeEMIeCHHA, IPHTAMBaloulMe APyr K Jpyry MpoTHBo- 
IOXKHbIe Gepera TPeUMHbI, 3ABHCAT TOKO OT paclipeseseHHA CMellleHHi B 
DHILEBOM O61acTH, MOSTOMY M3 Cc/hOpMYyJIMpOBaHHOH FHOTeSbI BbITeKaeT Hesa- 
ACMMOCTb 9THX CHJI OT Harpy30Kk. 
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3) [pomusononoocnele bepeca MpewuHnol HA €€ KPOMKAX NAABHO CMbLKAIOMCA 
UAL, UMO MoO Ee, HANPANCEHUC HA KPOMKAX MpeluUHol KON4HO. Ora runoTesa Obl, 
BepBble BbIBHHyTa C. A. XpucruaHoBuyem (°) pH paccMOTpeHHH 3ayay 
06pa30BaHHA HW pa3BHTHA TPpellHH B TOPHbIX MOposax, re EMHHCTBCHHBIM CKM 
MaIOULMM (baKTOPOM ABJIAeTCA TOpHoe WaBJeHHe. 

OGHapyKuBaeTCA, YTO Pa3MePbI PABHOBECHOM TPelMHbI OMHOSHAYHO OMIpee- 
JIAIOTCA MPHJIOXKCHHBIMH Harpy3KaMH HW HOBOM YHHBepCaJIbHOH XapakTepHCTHKOK 
MaTepHasla — Mofyiem culenmeHua K. | 

2°, Ecam B 6eCKOHEYHOM MJIOCKOCTH HMeeTCA MPAMOJIMHEMHbIM paspes BOE 
ocH x OT X = ao x = b, NO KpaxM KOTOPOrO MPHJIOXKeHbI HOPMAJIbHbIe YCHJIMA 
— g(x) (B MpoTHBOsMe*KallMx TOUKAX MPOTHBONOMOMKHBIX OeperosB TpellH Hb! MpHJO- 
2KCHHBIC Hallps2KeHUA PaBHbl), TO, uctouL3ya MeTod H. MW. Mycxenuupuan (°), | 
MOX%KHO I0Ka3aTb, YTO YCIOBHA KOHEUHOCTH HallpxAxKeHHH HU, OJHOBPCMeHHO 
MaBHOTO CMbIKAHHA MpOTHBOMOJOXKHbIX OeperoB Ha KPOMKax x =D u x =a 
MME€IOT, COOTBETCTBEHHO, BH 


(etoV Fran, (ee Vann 


Tipu nomyyeHun 2THX COOTHOIMeHHH yo6OHO ucnob30BaTb MeTog JI. 1. Ceqonay 
("), IPHMeHeHHbIM UM B TEOPHH TOHKOLO Kpblla. 

3°, PaccMoTpHM OeCKOHeYHYIO MIOCKY!0 MWIaCTHHKY C NPAMOJMHEHHOH paB- 
HOBECHOM TPellHHOH MO MeHCTBHeM CHMMe€TPHYHOH OTHOCHTeIbHO TPelHHbI) 
pasppiBatolle HarpysKku. IIpeacraBuM HallpAxKeHHOe COCTOAHHe B IvlaCTHHe> 
C TpelMHOH B BULe CYMMbI ABYX HallpAXKCHHbIX COCTOAHHH, OHO H3 KOTOPBIX CO-) 
OTBETCTBYeT MaCTHHKe 6€3 TPellHHbIl, PACTATHBAeMOM JaHHOHM Harpy3kOH, a Apy: 
roe COOTBETCTBYET MVIACTHHKE C TPeLHHOM, Ha NOBEPXHOCTH |KOTOPOH IpHJIO%KeHBI 
HeEKOTOPbIe Pa3pbIBalOlWe YCHIUA UM CHILI CHeneHHA. Ja CyMMapHOrOo Hanps-| 
YKeHHOFO COCTOAHHA BHYTPCHHAA OGMACTb TPelLHHbI CBOOOAHA OT HalipsAxKeHUH, 
a B KOHWeBOH OOacTH JeHCTBYIOT CHJIbI CIeMIeHHA, MOITOMY HHTCHCHBHOCTE 
pa3pbIBaIOWHX TPelIMHY CXKHMAIOULUX YCHMH BTOPOTO HalpsxxXeHHOTO COCTOA 
HUA paBHa NO BesIMYHHe HM OOPaTHa NO 3HaKY HHTCHCHBHOCTH p(x) pacTArMBalo- 
IWMX HallpAxKeHHH Ha JIMHHM CHMMeTPHH JIA MepBoro HallpxAXKeHHOFO COCTOAHHA. 
J{1a TlepBoro HallpsxKeHHOTO COCTOAHHA CMeLIeCHHA TOUeK TIPAMOH JIMHHU CHM 
MeTPHH PaBHbI HYJIIO, MOSTOMY CMeWLCHHA TOUCK MOBEPXHOCTH TPellMHbI NOHO 
CTbIO ONPeMeJAIOTCA BTOPbIM HalIPAXKCHHBIM COCTOAHHEM, KOTOPOe COOTBETCTBYET | 
YCJIOBHAM TIpefbityulero MyHKTa, MpHyeM pacipeesweHHe HallpsAxeHHH g(x) 
TaKOBO: g(x) = p(x) —G(x\(axxx<a+d); g(x)=p(x) Q@Qtdxrg 
<b—d); g(x) = p(x) — G(x) (6 —d<x <b), rneau b—KoopyzunaTH! KOHILOB 
TpeluHHbI, G(x) — HHTeHCHBHOCTh CHI cllenmeHua, d —WwupHHa KOHIeBOH 
o6actH. IIpu saqaHHpix Harpy3kax p(x) HaxOAuTCaA 3leMeHTapHO HM MOxKeT 
CUMTATbCA 3aaHHON dyHKWHeH. 

B cuJly TpeTbeH THMOTeSbI JONKHLI YOBETBOPATECA yculoBus (1); noycraB- 
JIAA BbIpParmkeHHe g(x) B MepBoe ycsoBHe (1), Mouwyuaem 


b 
lex) V 2x = 


° IE ee see ene ig 
=| ptx) W pape \ OMY FStar— Gy VV Sax. (2) 


IIpeo6pasya Bropol wHTerpas, Nepexoqa B HEM K HOBOM rlepemeHHoli s =~ 
=b—x u oOo3snayaa G(x) uepes F (s), momyyaem B cuuly Masoctu d cpaB- 
HUTebHO C 2l = b—a (nepBaa runotesa) 


b d 


loasia Opes re VINO. | (3) 
b—d | ce ee ba 


B cuuly Bropow runorespl wameepaa 6 npacoli 4vacmu npedcmasasnem coboti 


CTb CHJIbI, MeJICHHOH Ha JWIMHy B cTenenu ?/,. Takum o6pasom, J, = KV 21. 
HawOrH4uHO HaxOuM 


a+d d d 
Be eed 4 _ 1 ¢ F(s) Kd 
Tiss \ G (x) pan Tee\ F (SW 8ds =e yesds< ya (4) 
a 0 0 


ak uTO I3/[,=O(d/l), u, B cHuJly mepBo runorespl, uHTerpasiom Js B pa- 
PHCTBe (2) MO2KHO lIpeHeOpeub. Mrax, coornomenusa (1) qaior Ham Ba ypaB- 
SHU a 


b—x x—a 


b b 
\ p(x) Ya ae Ky b— a, \ p(x) et KVb—a, (6) 


a 


peWeAOWHe KOOPIHHATbI KOHILOB TpellWHbl @ u Ob (HaNOMHHM, TO p(x) 
%KHO CUMTATb 3aaHHOK *yHkuueH). Ecam narpy3ka p(x) cuMMeTpuuHa oT- 
CHTCIbHO x=0, T. e. p(x) =p(—x), a@a=—b=-—lI, TO ycnopna (5) 
BNAaLaoT WH MIpHHuMaloT (opMy COOTHOIMWeHUA 


bean 


pix) VW 4 dx = KY HL, (6) 
L 


Ipejesmoulero WouyAimMHy Tpeuluupl J. 
| 4°. AnasoruuHo, ucnoub3ya MeToa Cuesoua (*), MOxKHO N0Ka3aTb, YTO CO- 
PHOIWECHHE, Ope wesisioulee pasWyC OCeCHMMeTPHUHOK TpeulHuHbI R, uMeeT BUI, 


rp (r) dr D> 
Van K YF. @ 


ae | 


) 
le p(r) — pacnpefeneHue HOpMaJIbHOrO HalpAxKeHHA B MIOCKOCTH CHMMeTPHH 
0M 3aaHHOH OCeCHMMeTPHYHOM HW CHMMETPHYHOH OTHOCHTEIbHO MIOCKOCTH 
eIMHHbI Harpy3Ke B CIMVJIOWIHOM TeJie 6e3 TPeWIMHbI, KOTOPOe MOXKHO CUHTATb 
JLaHHbIM. 

5°. Takum o6pa30M, pa3Mepbl TPelHHbI OMHOSHAYHO ONpeseAOTCA MelicT- 
OULeH Harpy3kOH uU OOOOWeEHHOH XapaKTePHCTHKOHM CHJI CIeMJIeHHA MaTepH- 
la —Moflysem cllenenua K. OnpefemwuB pa3Mepbl TPpelMHbI, MbI MOF ObI 
HTH CMeLWICHHA TOY€K NOBeEPXHOCTH TPeUHHbI pH AaHHbIX ee pasmMepax Oe3 
eta CH cllenseHua. EctrecTBeHHO, YTO yCJIOBHe IMaBHOCTH CMbIKaHHA Ha 
)AAX TPEILMHb! IPH 9TOM HE BbIMOHAIOCH Obl. OKa3bIBaeTCH, ITO BESTE, KPOMe 
MOCPeACTBEHHOM OsIM30CTH KPOMOK TPeUIHHbI, CMelleHHA TOYeK MOBepXHOCTH 
eLIMHE! OyLyT 6IM3KU K OMpeseyieHHbIM TaKHM OOpa30M CMeLIeHHAM. OTO O3Ha- 
eT, UTO CHIBI CILEMJICHHA CYILeCTBEHHO BJIMAIOT TOJIbKO Ha BEMYMHY TPellMHbI 
Ha pacmpeyeeHve CMelleHHH HeMocpeCTBeHHO BOJIM3H KPOMOK TPelIMHBI, HO 
Ha pacipeyeieHve CMeULeHH B OCHOBHOM YaCTH TPelMHEl. 

Mogyap K cBxa3saH c ypyrMMu XapakTepucCTHKaMH MaTepHaJla H NOBeEpXHO- 
HBIM HaTsKeHHem 7, durypupylolluM B Teopuu I pudipurca (*) (uM cooTBer- 
BYIOULUM WapaMerpoM, (pHrypHpylOWluM B MOJU*uLLMpOBAaHHbIX TeopuAax (”,*)), 
orHomenuem K? = rET/(1 —v*). 

6°, PaccmoTpuM HecKOuIbKO IpuMepos. Ecm TpellluHa B OecKOHeUHOH Nuloc- 
i mIaCTHHKe OOpa3s0BaHa MpHJIOXCHHbIMA K MPOTHBONONOKHBIM TOUKAM ee 
BEPXHOCTH PaBHBIMH TO BeHYMHE HM MPOTHBOMOMOKHIMH MO HallpaBsleHHto 
cpeOTOUeHHEIMH Cusiamu P, TO Nosy LIMHa STO TpeMMHEI / onpesednetTcA CooT- 
wennem 1 = P2/2K?. Ecau Takum Ke 06pa30M co3faeTca OCeCHMMeTpnuHaA 
elllMHa B OeCKOHeUHOM Tele, TO ee pawuyc R ompefemaeTcA COOTHOMIeHHeM 


JAH, t. 127, Ne 4 49 


R = (P/V 2nK)'s. O6a STH COOTHOLEHUA C TOHHOCTHIO JO MOCTOAHHOFO MHOWKH- 
Tet MOXKHO MoJyuTb, ucnombsyx Il-reopemy TeopHu pasMepHocTel (°)s 
Ec Tpeuiuna B OecKOHeYHOH MocKol MmlacTHHKe OOpa3yeTCA PpaBHbIMH MO 
B@JIMYHHE HW MPOTHBONOJOKHIMH MO HalpaBJIeEHHIO COCpeOTOUCHHDIMH CHJIaMH, 
TOUKH MIPpHJOXKEHUA KOTOPHIX OTCTOAT Apyr oT Apyra Ha paccToaHHe 2L, TO 
nowyAiMHa TpewnHB / onpesesAeTCA COOTHOLIEHHEM 


P ie L\h Nh arate Eo Ge ! 
ain (+) = (+) (1 ae =) V2 E (ee »| at 

Ecuim TakuM 2Ke OOpa30M cOsfaeTCA OCceCHMMeTpHUHaA TpelWHa B OecKO- 
HeuHOM Tele, TO ee pamuyc R onpeyemseTcs COOTHOILEHHEM | 


—_e 


20 


2—v L*)]- \ | 
+R] Ee (9) 
: 


Tpaduku dyHKWHH uy, H Uy MaHbl 
Ha pyc. 2. Kak BHHO, B OGOMX CuJy- > 
yaax CylleCTByeT HeKOTOpoe KpHTHYUe- 
cKOe 3HayeHHe CHJIbI Pypar, TAK UTO TIpH 
P< Pxpur PaBHOBeCHOM TpeUlHHbI He 
oOpasyetca (ypaBHeHua (8) u (9) He 
vumeroT pewienHi). pu P = Pypyr Cpa- 
3y *%e OOpasyeTcA paBHOBecHasd TPelllH- 
Ha KoHeuHOrO pasmepa. IIpu P > Pypur 

nyedo ypapHeHusx (8) u (9) uMeroT Ba KOp- 
HA; OOaCTb KOPHeH, He HMerOUHX (pu- 
3H4eCKOrO CMBICJIa, MOKa3aHa MYyHKTH- 
poM (COOTBETCTBYIOWIHe COCTOAHHA PaBHOBeCHA HeyCTOMUMBBI). 

Tlonpo6Hoe u3sioxeHHe padoTb OyzeT OnyOnuKOBaHO B xypHade «I Ipu- 

KJlaHai MaTeMaTHKa WH MeXaHHKa». 


Wg th 
RET? 


HucrutyT reonoruu w pa3spa6oTku Tlocrynuno 
FOplOuHX MCKOMAaeMbIx 13 III 1959 
Axkayflemuu Hayk CCCP 
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1959. Tom 127, Ne 4 


MEXAHHKA 


| 
H. H. MOHCEEB 
| 


K TEOPHH YIIPYPUX KOJIEBAHMM TEJIA C )KUAKOCTbIO 
(ITpedcmaeaeno axademuxom A, A. Jlopoduuyoineim 25 IIT 1959 ) 


tipyroro Tejia, BHYTPH KOTOPOrO HaxOJHTcA 2KH]KOCTb; 2KUJLKOCTb MOXKET TIPH 


1. PasHooOpasuble TexHuueckue 3afaun TpeOyioT uccnesoBaHNA KoNeOaHHti 
TOM YaCTHYHO WIM WeIMKOM 3aMOJIHATb MoocTb. PaccMoTpHM sty s3afauy 


B MpOcTelilleH MOCTaHOBKe, KOrZa yMpyroe TeO0 MOXeT ObITh CXeEMATH3HPOBaHO 
KaK Oaska C MpAMOMMHEHHOH OCbIO KecTKOCTH, 

Jf KOTOPOH cipaBelMBa THunMoTe3sa MOCKHX 

ales 

CBa2KeM C OCbIO XKECTKOCTH CHCTeMy KOOp- 
wHat Oxyz, a Co CBOOO,HOH NoBepxHOCcTbIO 
ae WeaIbHOH WH HeCKAMAeMOH 2%KHAKOCTH 

McTeMY OX 412, (cM. puc. 1). 

CmMoueHHYy!0 MOBEPXHOCTb MOJOCTH O603Ha- 
uM %, CBOOOJHY!IO MOBEPpXHOCTb B COCTOS HHH 
moxoa S. O6acTb, orpaHHueHHy!o moBepx- 
ocTbio 4 + S, o603HauNM 7. 

PaccMoTpuM OecKOHe4HO MaJIble KPyTHJIbHbIe 
H3rHOHble BMocKocTu yOz koneOaHHA Oaku. 
J[BHxKeHHe KHAKOCTH, KOTOPOe  BbI3bIBAeTCH 
THMH KOJeOaHHAMH, MpelMoO%*KNM MOTeHI- 
JIbHbIM, CKOPOCTH H aMIWIMTYJbI BOJIH — G6ec- 
KOHeUHO MawbiIMHu. Uepes Z(y, ¢) o6o3Hauum mporu6, uepes O(y,t) — yron 
akpyuMBaHHa, uepes C (x1, yi, ¢) — anmuKaTy CBOOOAHOH NMoBepxHocTH. 

Brpejlem onepatopp H, u H,: | 


Hyu(Q) =\H(P,Q)u(Q)d8q_ Hau (Q) = \H(P, Q)4(Q) dSo, 
| > S KD . 
rye H (P, Q) —dyuxuna [puna 3aqaun Hefimana fa o6uacTu 7. 
Kose6anHe 2KHKOCTH IpOMCXO_UT B Ose CHILI THKECTH. Buewnne cHubI, 
elicTByrolue Ha OaKy, MpeMmONaraioTcA KOHCePpBaTMBHBIMH, 3aBHCALLMMH JIH- 
HeliHo oT Z u 8 
_ 2. TIpome scero coctaBuTb ypaBHeHHa JBH2KeHHA TaKOM CHCTeMbI, HCTOJb- 
sya upHuuun DamuabTona 


Rue asl, 


8\ (7 —U) dt =0. nn one 


oon 


| 
Kuneruueckat MW MOTeHWMabHat 9HeprHu cucTeMbI OyAyT 
i 
P a 5\(AuZi + 2A 1.Z;9;+ A297} dy + + \ivHZ a vino + Ves}? dt, (2 
| 6 a 


L 


U = FV Ci (Zu + Crh + BZ? + Ba) dy + F | Cas. 
| 0 S 


| 4% of 


3necb A,,;(y)—norounaa acca; Az», (y) — MOrouHibiit MOMeHT Hep IAHG 
Ajo (y) OmpeyenseTcA B3aMMHBIM paciOJoxKenweM OCH XKeCTKOCTH HU ae ni, 
TpoB THKeCTH ceveHUl; _Y—=cos(NzZ); = 2c0s (Nx) — x cos (NZ); 1(Y)s 
C.(y) —2xecTKocTH Ha u3rH6 u Kpyyenue; By (y) u B,(y) —yHkunn, Xa 
pakTepH3yiolHe BHeMHMe CHIBI; p —TOTHOCTh XKAAKOCTH, g — YCKOPCHHE — 
CHJIbI TH2KECTH. 

Ucnomb3ya onpefetenua onepatopop H, wu Hz, ypaBHeune (1) MO2KHO 
npupecru K CilefLylollel cucreme unTerpo-LuppepeniMasbHbIxX ypaBHeHUH: 


AyZie + \ 1H, 1 Zu ds +p Hy 9 ds + \ HLSee ds + 


Sy Sy Sy 


+ Ayo + (CiZyy)yy + BiZ = 9, (3) 


AyoZtt + o\ yy Ze ds + Ags 94 + 0 \ Hy Ou ds +- 
Ss 


Y gy 


ot o\ v"HaCit ds — (C29y)y + Bod = 0, 


y 


off yZtt -f- oy 84 - off Cre a ogt eS 0; 


x 


Sy —KOHTyp CeyeHHA ToBepxHocTu Y mOcKocTHO, NepneH{uKysApHoO ocu Oy. 

H. E, Kyxoscxnd moxa3ai (1), uro TBepyoe TesO C XUAKOCTbIO BHYTPH, 
CCIM MOCMeLHAA MOMHOCTHIO 3aMlOJIHAeT MOOCTb U ABUXKCHHE 2%KUAKOCTH T10- 
TeHI[HaJIbHO, B JHHAMMYeCCKOM OTHOUCHHH SKBMBaJICHTHO HEKOTOPOMy Jpyro- 
My TBepfOMy Testy, C MaccOH, paBHOH Macce CHCTeMbI TeJIO + %KUAKOCTb, HM C 
HeEKOTOPbIM BIOJIHe OlpeevIeHHbIM TeH30pOM HHepiwH. Cuctema (3) noKa3bi- 
BaeT, UTO B pacCMaTPHBaeMOM CJIyyae TakOH aHavoruu HeT. Jlaxe ecm C=0 
(cBo6oHad MOBepXHOCTb OTCyTCTByeT), TO yCKOpeHHA B aHHOM ceyeHHH 
OMpeyeuIAIOTCA He TOJIbKO CHJIaMH, JeHCTByIOUIMMH B JaHHOM CeyeHHH, HO UH 
yCKOpeHHAMM B [pyrux ceyenuax. Takum o6pa3oM, B OOmeM Ciy4ae He Ccy- 
IMeCTBYC€T IKBHBAJeHTHOM OakH. OHOBpeMeHHO 93TO O3HaUaeT, ITO ruMoTe3a 
MNWIOCKHX CeyeHHi He MOKeT ObITb MCMONb30BaHa WIA ONMCAHMA JBuWKeHUA 
KUKOCTH. 

3. Bpeyem culefyolulue o603HayeHHa. 

£,—Mpocrpancrso bynknuli w,(y), :y€[0, 1], c cymMupyeMsiM KBaypaToM 
Ha [0,/] mu o6ulaqatommx YeTBepTEIMH OOOOMLEHHBIMH MIpOHSBOAHBIMH CO CKaJAp- 
HbIM IIPOH3BeeHHeM 


Yt 


(dy) 04), = 


Oe 


u,v, dy. : (4) 


oO 


E,—pocrpancrso byHkuul u,(y), y&(0,/], ¢ cymMupyempim KBaqpaToM — 
Ha [0,/], oOnaqatouyux BTOpHIMM OSOOMeEHHEIMA NpoMsBOHEIMH. CKasIapHoe mpo- 
usBeyqenne B E, wmMeet Buy (4). 

E'3—riiJIbOepTOBo MpocTpaHcTso (pyHkunli us(P), P ES, c cyMMupyembIM KBad- 
patom Ha S uw CO CKaJApHbIM mpowsBexeHvem Bua (4). 


E=E£,+£,+ £3;—pamaa cymma mpocrpaucts F; co CKaJIAPHbIM TIpo- 
U3Be ,eHueM 


(X1, Xo) = (Uy, Vy), + (Us, Us)2 + (Uz, U3)3 


3\eCb ¥ —"BEKTOP C KOMMOHEHTAMH Uy, Us, Ug. 
By 


ys) 


Bpeygem onepatoppi L;; u M;;, Aelicrpyioume us EL; B E;: 


Lyty = Ayty + p \ YAyyuids, — Lyptty = Ayotly + p\ (Hy usds, 


Sy Sy 


XAougds,  Loytty = Ayoty + p\ y Hy, ds, 


y s 


Ly3l3 = 0 


ae) 


y 
Lo.llg = Agog + 0 \ Hy "usds, Logs = \ 1 Housds, 
Ss : Sy 


Yy 


Lgl) = oH YU, Lygl, = PHY Us, Logg = PH ots, 


Myth, = (Cty yyy + Bitty, Mootlg = — (Cotlsy)y, Megs = p£us, 


Jeng lst ae Mir 
L= Lie Bea” Beas’ |) M = || Mee], 
L31 Lse Las M33 


MyhKWHNM WU; MOJPKHbI yOBJeTBOPATh ONpeeJIeHHbIM TpaHHUHBbIM yCJIOBH- 
M. Mpl ux He OyjeM leTaIM3SHpOBaTb, OHH OMpefessAiOTCA XapakTepoM 3a- 
fpenenua Oasku. BygemM ux CUHTaTb TakKHMH, TOO! OHH ObecneuMBaIM 
{AMOCOIIPAXKEHHOCTh ONepaTopow L,;; u Mj. 

B sTux oOo3HaueHHAXx cHcTema (3) MpuMeT BHT: 


Lx" + Mx=0. (5) 


Onepatop L — camoconps2KeHubIi; B 3TOM MOXHO yOeLMTbCA MpAMOH Mpo- 
fepkOH. OtTHOcHTebHO onepaTtopa M Mbl DpexnosOxXUM, TO OH NOOKH- 
fCJIbHO-ONpeeeHHbI. Samayuy MMeeT CMbICJI PpaCCMaTPHBaTb TOJIbKO B 9TOM 
mjyuae, Tak KaK [ipenosioxeHve O TOJIORKUTeMbHOH ONpefeeHHOCTH (pu3H- 
€CKH O3HAUaeT, UTO BHEIIHHE CHJIbI TAKOBbI, YTO OHH HE MPHBOAAT K ToTepe 
‘CTOHYMBOCTH. STO Mpesnosoxenve HakJa{bIBaeT HEKOTOPble JONOMHHTEJbHbIC 
rpaHHyeHHA Ha XapakTep TpaHWUHbIX yCJIOBHH. 

| Onepatopst L u M? ne sBasioTcaA Bose HeIpepbIBHBIMM, TeM He MeHee 
iupaBeIMBa CJleqyollad JIeMMa: 

Jlemma 1. Onepamop C = M~*?LM-—? enoane nenpepoteen. 

4. Jlemma 1 no3BoJIteT pelIHTb BOTMIpoc O CyYULeCTBOBAHHH COOCTBeHHbIX 
(oneOaHH M YaCTOT cTaHapTHbmM cnocobom. Tlojoxvm 


x = gel, (6) 


fora ypaBHenne (5) npaMer BHI: 


(M—oL)q =0. (7) 


| Cyulecrpyet orpaHnuenHpii onepatop M™4, nosTomy ypaBHeHue (7) MOxHO 
fepellucaTb B Bue 

1 
| OES eh 
je p= Me q. 
Ha ocHoBaHuu siemmMpl C — BmOuJHe HellpepbiIBHbId CHMMeTPHUYHBIN OlepaTop. 
rciofla culeyeT CyuecTBOBaHve TviaBHbIX KOJeOaHMi M AUCKpeTHOCTD crie- 
pa. [lomHora cucTeMbl rulaBHbIX KoseOaHHi cilenyeT M3 Toro chakTa, 4TO 
yHKumonan (Lx, x) ABMIAeTCH KHHETHYCCKOH SHeEprneH CHCTeMbl H OOpalitaer- 
HB HYJb JIMUIb Kora x = 0. 
53 


TakKuM OOpa3oM, MMeeT CHJly CJleQyIOULMH pe3yJIbTaT: 
Teopema. Ecau nomexyuanonan anepeun U cucmembt 6aaKa +- oc UOKOCMb — 
NOAOHCUMENHO-ONpeOeACHHOlL GbyHKYyUoHAA, mo 6B E cywecmeyem noanan- 


cucmema coOcmeeHHulx dynkyult (6), npu4em On > %: 


Sra TeopeMa cojep»%KuT B ceOe Kak WaCTHbI CJlyyaH aHaJlOor TeOpeMbl 
Jlarpawxka O MHHHMyMe MOTeHI[HaJIbHOH SHeprHu. 
5. JlokasaHHoe yTBepxKeHve NO3BOJIAeT MCHOJIb3OBaTb VIA BbIYMCJICHHA 
COOcTBeHHBIX (byHKuMM HM YacToT MeTox Purua. Jlenaa B (1) sameny (6): Z= 
=cosotu,, 9 =coswtu,, € =coswtug, Mbl IpHeM K ypaBHeHHIo | 


l 
6 20 (\ {Aqui + 2Ajetytly + Apatt3! dy + 
6 


v 


= \ (Vlas + VAY Ue + Vets)? ar) rag 


; 
—\ [Cy (gyg)? “Kk Cass Bui + Bous\dy + pg \ uzds | = 0. (8) 
i 5 


BplOupad cucremy dbyHKuni {x,}, nomHylo BE, H Nowarad g = LOpXn, 
Mbl IIpHjeM K CHCTeMe aJireOpauyecKHX ypaBHeHHH C CHMMeTpH4YHOM MaTpH- | 
men. 7 


BbI4yvCIHTeIbHBIN = WeHTp Ilocrynuuio 
Akafemuu HayK CCCP 16 III 1959 


LWATMPOBAHHAS JIATEPATYPA 
1H. E. Ky kospeKku it, Co6p. cou, 2, M., 1949, 
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Hokuagn Akawqemun nayxr CCCP 
1959. Tom 127, N 4 


TPHHPOMEXAHHKA 


r. A. FAJIMH 


K TEOPHH YJAPHbIX BOJIH 
(ITpedcmaeaexno axademukom JI. H. Cedoseim 25 III 1959) 


Ec [pu TeopeTHYeCKOM PaCCMOTPeHHM CTPyKTypbl M IWMpPHHbI yapHoro 
POHTA YYECTb BASKOCTb HM TeNJONPOBOAHOCTh, TO COOTBETCTBYIONIHe ypaBHe- 
A JIBUXKCHUA NOCJIe OMHOKPaTHOH WHTerpalluH MOXKHO TIpeACTaBuTb B BHe 
*M., HatpHMep, (*)) 
v aT 


F .aV 3 F 
“7 — f= const, Miz, =p +VP—a, Nag als (1) 


me F = & —V?7?/2 + aV—b; v—ckopocTb yacTHl| B CHCTeMe KOOpfuHaT, 
KOTOpOH CaMa yJlapHad BOJIHa IIOKOMTCA, OCb xX STOH CHCTeMbI HallpaBsieHa 
io noToKy; p =4/44+C>0; y, ¢—nepspii u Bropot Kosdduunents BA3- 
focTH; A — KoapPuLneHT TelJompoBogzHocTu. (A > 0); j—MnoTHOCTh nMoToKa 
3a (2#KuKocTu); E—suytpenuaa gHeprua. Tlocrosunpie a = py + j?Vo = 
PrtPVi, 6=Eo t+ pVot PVe/2 =£,+piVi+ PV,/2 onpegzenensi u3 
CJIOBHA, TO Ha TpaHwWax TeveHHA TpaWMeHTbl aBJeHHA p, yeuIbHoro 
bema V, aOcomoTHOH Temilepatypbl 7, CKOPOCTH UV uC4e3saIOT, a 3HadeHHA 
MUX XapaKTePHCTHK JIBH2KeHHA COBMaaloT C HX 3HaYeCHHAMM COOTBETCTBEHHO 
epeyl yAapHow BOJIHOH M 3a He (BeJIMUMHbI, OTHOCHUMeCA K 9THM COCTOA- 
MAM, OTMe¥eHbI HHAeKcamu O u 1). YaapHble BONHbI paccCMaTpHBalOTCA Kak 
pewew TakuX HenpepbiBHbIX TedeHHH. 

Panee ObluIM MOcTpoeHbI M W3y4eHbI pellieHua cucTembl (1) B HeKOTODpBIX 
ACTHBIX CJly¥aix (COOTBeTCTBYIOIIMe CCbWIKH CM. B (7,*)). B HacTosmel 
aOoTe viccJlelyeTcA BOMpoc O CyLeCTBOBaHHH HellpepbIBHOrO pelleHHA CH- 
Tembl (1) JWI Cpe C MPOHS3BOJIbHBIM ypaBHeHWeM COCTOAHMA M CJleACTBMA, 
(aera M3 PpaCCMOTPeHHA yapHbIX NepexooB Kak Mpefesa 9TUX HerIpe- 
bIBHBIX pelUeHHH. 

- VUcxmouas B (1) 43 BToporo u TpeTbero ypaBHeHuit x u cuntaa FE, T, S 


i 


oom cbynKunamu V uw p, lomy4nn: 


| 


i2F (V TESS eae Ve 
dp _ xp2F (V, p)+T7Sy (a—j P) (2) 


: dV (TS, (a— (?V —p) 
| 


We Y =C,/Cy— OTHOIWeHMe y[eNbHDIX TeIIOeEMKOCTeH; %* = UCp/h — HHCIIO 
| eee OTHOCHTebHO UaCTHBIX NPOMSBOLHBIX OT 9HTpOMIMU (OS/OV)p = Sy, 
S/Op) =Sp wpeqnonoxuM, uTO OHM B UCCwIeAyeMOl OONaCTH COXpaHsAIOT 
Hak. 
— Oco6simu TouKamu ypaBHeHuit (2) Ha p—V-J\MarpaMMe ABJIAIOTCA TOUKU 
jepeceyeHHA yAapHoli afuaOaTbl C WeHTpPOM (Vo, Po) HM AyYa %, Mpoxodsamere 
lepes TOUKH (Vo, Po), (Vi, Pi). XapaKrep ocoOoH TOYUKH 3aBHCHT OT 3Haka 
ymmpr A = j? + (0p/0V)s B oco6oH TouKe. B ocoObix TOUKaX MMeeTCA Ba 
(CK MOUNTEIbHBIX HalpaByieHua: ky, Ro. f 
 Korga (02p/0V?)s > 0 (pu stom scerga A=0), To, Kak noKasa Berab 
ve CyII[eCTBYIOT TOJIbKO {Be OCOObIe TOUKH: (Vo, Po), (Vi, Pr); upu A>O 
Do 


oco6aa Touka— y3er, npn A<O—cegno (puc. 1). Ecam mponspoquar 
(02p/OV2)s MeHseT 3HaK, TO YMCIO OCOObIX TOUeK MO2KET ObITb Oosbiue ABYX } 
M, KpOMe yKa3aHHBbIX BBIIe, MMeIOT MeCTO Cay4aN, Kora B oco60H TOUKe 3 
A =0. KauecrseHHad KapTHHa MOA WMHTerpaJIbHbIX KPHBbIX B OKPeCTHOCTH + 
TaKolt Oco6oh TOUKU 3aBHCHT OT MOpsAyKa MU 3HaKa epBOM OTJIMYHOK OT HyJIA | 
mpou3sBoqHoh (0"p/0V")s (n> 1). Korma n_ HeueTHO 4H (0"p/0V")s >O 
((O"p/OV")s <0), oco6at TouKa— ysen (ceo). B ormuune OT Culy¥aeB, } 
Korma A=0, anecb ki = —j?=(Op/OV)s kp =f? («—1)/4. Cayyan, OTBe-4| 
yalollve YeTHOMy 7, W300paxKeHbI Ha puc.1///. HatpaBmenue, B KOTOPOM 
KOOpsuHaTa xX BO3pacTaeT BOJIb MHTerpaJIbHbIX KPMBbIX, Ha PHCYHKaX yKa- 
3aHO cCTpeiKaMu. . 
Byomb xKpusoli F(V,p)=0 HanpaBaenHe MHTerpaJIbHbIX KPUBbIX COBMa~ | 
jlaeT C HallpaBseHveM W30TepM. Ira KpuBas TpOxoMUT uepes OCOObIe TOUKH, |} 
rye copnaaeT MO HalipaBJIeHHto , 
© OOpaTHMOM amuaOaToH, WH OTHO-- 
CHTeJIbHO JIyYa &% pacnoslowKeHa 
C TOH Ke CTOPOHBI, YTO MH yapHble | 
ayuaOaTbl C WeHTpOM B_ OCOOBIX | 
Troukax. Bo6sacTu G, koTopas 3ak- | 
jOueHa MexKy JIyYYOM &® HM KPHBOM * 
F(V, p)=0, pasnoctp (dp/dV)F 
e —(0p/0V)r oTpuuatesbHa, BHE- 
ee — moioKuTesbHa. Muzexcom I ) 
OyHeM OTMeYaTb IIpOH3BOJHBIe, | 
B3ATHIC BOJIb HHTerpaJIbHbIX KPH-— 
BbIX, a HHeKcoM F — ByOJIb KPH- | 
Bou (VY; Dye 


(dp/dV), — (dp/dV)r = 


ii LH 


> 


ww 
Q 


Puc. 4. J—npw A>0, —7?<hi <(Ap/V)5, 
(Op OV) p-<ko<|M|<co; I]—npuA <0, (ap/aV) ¢< 
< ki <—j?, —[P?<heX|M|<oo; 1] —npu A = 0, 
n ueTHoM: a—mpu (0p /OV)").>0, 
6 — pu (0"p/OV") ¢ <0 


= (C,/T Sp) (dT /dV) - NOOKUTEb- | 
Ha Ha yyacTKax kpuBon F(V, p)=0, 
pu Sp > O, pacnouoxKeHHbIX HUKE | 


myya a, a mpu S,<O spe) 
storo <syua. IIpw S,>0 ual 
yuacTkax xKpuBoh F(V, p)=0, 


PacllOJIOAKCHHbIX BbIMNe JIyda %, a 


mpH Sp<0O nwxKe smyua a, 93Ta 
PasHOCTb MO2KeT ObITh MOJO*KUTEMbHOM HW MOXKET MEHATS 3Hak. B rocyiesHeM CJly- 
wae Ha KpuBolt F (V,p) =O mexyy oco6biMH TOUKaMHM, OrpaHwMuMBarollHMU pac- 
CMaTPHBaeMbIt OTPe30K KPHBOM, HMeeTCA aOCOMOTHBIi MaKCHMyM TemMMepaTyppl 
T* w aOcouloTHbid MunuMym 7". SameTuM TO Bcerfa cylecTByeT He€KOTO- 
pad OKpeCTHOCTb OCOOOH TOUKH, Fe 3Ta PasHOCTS NOMOKUTe MHA. 

IIpouspoyuaa (dV/dp); o6paujaetca B HYyb TOMBKO Ha WyUe % BHE OCOOEIX 
ToueK; Upouspoquaa (d°V/dp?); nonoxKUTeIbHa Ha yuacTKax wyua a, re 
Kpupaa F (V,p)=0 pacnonoxena HwKe syUa %, M OTPHIaTembHa, rae KpH- 
Bax pacnoloxwKeHa Bblille Jlyya o. 

OveBuqHO, 4TO KOrfa TOUKa (Vj, p,) y3noBad wim Tuna a u Vo <V;j, 
usm Tuna 6 (cm. puc. | JI) u Vo>Vy, To ypapHenue (2) 3aBenomo He 
HMCeCT PelieHHA, COOTBETCTBYIOULerO yapHomMy nepexozy (Vo, Po) > (V4, P1)- 
OTMeTHM, 4TO B STHX Cayyasx mHO0 Sy>S,, mu60 So<S,, u yAapHaa 
ayMadOaTa C WeHTpOM (Vo, Po) MeX%KAy TOuKamu (Vo, Po), (Vi; pP1) NepernOaetca 
OKOJIO syua a. 

Ilokaxem, uTO BCerya CipaBeAMBO Culejyiollee mpequloxKenue: 

Teopema 1. Ecau Sy>S,, mo cucmema (1) we umeem nHenpepolenoeo 
pewlenus, omeeuaroujeeo yOapromy nepexody (Vo, Po) —> (V1; p1)- 

B cuuly CKa3aHHOro BBIIIe OCTaeTCA MPOBECTH OKasaTebCTBO AIA culy4a- 
eB, Korya TOUKa (Vj, py) ceqOBad uM Tuna au Vo>V,, nam Tuna 6 u 
Vo<Vy. Tak xax T(dS/dV)p =p+j7V—a_ xu, no Tipe (100% eHUIO, 
56 


ln > Si, TO Ha wyye ® MexKAy TOUKaMH (Vo, Po), (Vy, Pr) BOmKHAa ObITb 10 
|pPavHeH Mepe elle OHA CCcoOaA TOUKa, pHyem XOTH Obl OMHA M3 HUX y3vI0- 
ing Sameyas, TO BHe OOmacTH G pasHocth (dp/dV);— (dp/OV)s mom0xu- 
PJIbHa, JIEFKO yCMOTPeTb, UTO «HCTOKOM) HHTerpasbHOH KPHBO, NO KOTOpO! 
Jbl TOJILKO H MO2%KeM BOWTH B TOUKYy (V;, Pi), HCXOAA U3 TOUKH (Vo, Po), IPH 
tp > 0, Vo> Vy wu upu Sp<0, Vo<V, 6yner Onuxalimaa K (Vy, pi) co 
TOPOHb! (Vo, Po) y3slOBad TouKa, a upn S,>0, Vo<V, u upu S,<0, 
ho > Vi, BO BCAKOM Culyyae, OHA M3 TpoMexKyTOUHBIxX Mmexyy (Vo, Po), 
1» Pi) Y3JIOBBIX TOYeK, YTO HM oKasblBaeT Teopemy |. 

| Upeanonoxum, 70, korga S; > Sy u npouspoguan (dT/dV)p mMexay Tou- 
HaMH (Vo, Po), (Vi, Py) MCHACT 3Hak, HavGoubee U3 T* He upesocxogntT T 


j max 
TO OrpaHvveHHe B HEKOTOPbIX CuIyuaAxX MOKHO OCIaOHTb HIM BOOOILe CHATb, 


a YeM MBI 3eCb OCTaHaBMBaTbCaA He GOyjlem). Torja mpuBeyqeHHbIX BBILLIe 
BeJleEHHM O NOJIe MHTerpabHbIX KPHBbIX JOCTATOUHO, uTOObI AOKa3aTb Cue Ny- 


Teopema 2. Ecau ydapxan aduabama c yexmpom (Vo, Po) meooy 
noukamu (Vo, Po), (V1, Pr): 1) zeacum creea om ayua w npu OéeuoeeHuU om 
Vo, Po) K (Vi, Pi) uau 2) coenadaem c ayuom a, mo cyiwecmeyem eduH- 
pMéeHHoe HenpepoleHoe pewleHue Cucmemot (1), omeeuarollee YOAPHOMY nepexody 
Vos Po) > (Vi, Pi), Npu amom 6 nepeom cayuae eceeda S, > Sy, 60 emopom 
p= S5: 

Ciyyai, Korjla CyllecTByeT pellieHwe WM yapHad anvaOaTa Mex]ly TOUKaMH 
Vo. Po)» (Vi, Pi) KacaeTcH myya %, MOXHO TpPaKTOBaTb Kak MIpeJeJIbHbIH, 
ora Be yapHbie BOJIHBI CJIMBaIOTCA. 

Teopema 3. Ecau meocdy mouxamu (Vy, Po), (Vi, Pi) YOapran adua- 
Sama c yeHmpom (Vo, Po) Nepeeubaemcsa oKOAO aYyua a, mo Ccucmema (1) He 
meem nenpepoleHo2o pewleHusn, NpoxoOsxtueeo “epes mouku (Vy, Po), (Vi, P1)- 

Takum OOpasoM, C TOUKM 3peHHA MeXaHH3Ma BHYTPeHHerO Mpowecca yap- 
Hble TepeXOfbl, IPH KOTOPbIX yCJIOBHe HeyObIBAaHHA SHTPOMMH He HapyaeTca, 
10 ylapHad afMaOaTa Mexyy TouKamu (Vo, Po) (Vi, Px) WeperuOaeTca OKOUIO 
myda %, HeBO3MOXHbI B TaKOH %e Mepe, KaK HM ylapHbIe TMepexosbl, pH 
KOTOPbIX 9HTPOMMA yOblBaer. 
| Korja pemienue cyulecTByeT, MOXKHO YyCTaHOBHTb KaueCTBeHHylO KapTHHy 
3MeHEHHA XapaKTeEPHCTHK JBUKEHUA B OOMACTH, 3aHATOM TeyeHHeM. OrTmerTum, 
To npn S,>0, V)>V; wu upu S,<0, V,<V, BuyTpu o6macTu, 3aHATOu 
eueHHeM, 9HTPONMA MocTuraeT aOcowoTHOrTO MaKCHMyMa Smax > S,, a TeM- 
epaTypa MoHoToHHO pacter. IIpn S,>0, V)<V, u upu S,<0, Vo >Vi 
PHTOPOMMA WMeeT aOcOJIOTHbIM MMHUMyM Sin << So; TeMMepaTypa MOHOTOHHO 
yObIBaeT, ECJIM paCCMaTPHBaeMaA UHTerpallbHad KPWBaA JlexKUT B OOacTH G, 
H OOA3ATeIbHO HMeeT BHYTPH OG/laCTH, 3aHATOH TeNeHHeEM, M@KCHMyM HM MH- 
HUMYM, €CJIM YaCTb MHTerpasbHOM KPHBOH JexXMT BHe OOacTH G, Kak 9TO, 
HampuMep, MMeeT MeCcTO, Kora Mexy ToUKaMH (V,, Po), (Vi, Pi) MpousBo,- 
Haan (dT /dV)p MensxeT 3HaK u T™ Ty. 

_ Tpegsoxenua 1—3 MoxkHO pesioMupoBaTb B CuJleflylouleli TeopeMe, KOTOpOH 
bl TaK2%Ke [aM TeOMCTPHYeECKy!O TPaKTOBKY: 

Teopema 4. Bo3mootHe: moabko me yOapHole nepexodol, npu KOMOpolXx 
OapHasn aduabama c yerxmpom (V,, Po) mencdOy moukamu (Vo, Po), (Vi, Pr) 
oenadaem C AYLOM % UAU NeOKUM CAeBa OM He2o Npu OeusKeHUL OM mMoUKU 
(Vo, Po) K mouxe (Vy, Pi). 

V3 nosmyueHHbIxX pe3yJIbTaTOB BbITeKaeT, B YaCTHOCTH, YTO pH yapHbix 
depexoaxX Me%K]ly CKOPOCTbIO 38ByKa C M CKOPOCTbIO YaCTHIL Mepex U 3a yiap- 
HOM BOJIHOH JlOJOKHO BbIIIOJIHATbCA COOTHOUICHHE Uy Cy, Vy QCy, a Take 
ASBECTHBIM paHee W3 MCCe_OBaHHH yCTOMYMBOCTH YyapHbIX BOJIH pe3syJbTAT, 
ITO yJlapHble MepeXOAbl, NpH KOTOPEIX HMeeT MeCTO XOTA Obl OMHO U3 Hepa- 
3CHCTB Uy <Cy, Uy > Cy, He peamusyrorca (4). Ilocnequee oOcrosTembcTBO 
reCHO CBA3AHO C BONPOCcoOM 06 yCTaHOBJIeEHHH e€MHCTBEHHOCTH pellieHHA pas3- 
MmuHpIx 3amau (>). IloqyepKHem, YTO B 3TOM CMBICJIe TMOJTyYeHHbIe Bbille pe- 
3VIbTATbI JaloT Oombille, YeM HCCJeOBaHHe YCTOHYMBOCTH YapHbIX BOJIH, 


if 


on 


MOCKOJIbKY WocseqHee He MCKsOUaeT Te CAy4aH, KOra Mp Vy >Cy, Vy \Cy 
yapHad ayuaOaTa nmepernOaeTcaA OKONO sya o. 

MoxkHo elle MOCTaBHTb BONpoc OO yCTOMYHBOCTH PaCCMOTPeHHbIX BbIILe Te- 
YeHHH, T. €. BOMPOC O KBHYTPeCHHeH» YCTOHYHBOCTH YaPHbIX BOJIH, YTO, BO3MOXK- 
HO, alo Ob! JONOMHUTEbHbIe CBEACHHA OO HX CBOHCTBAX. 

B TBepAbIxX Telax MpHposa AHCCHMaTHBHBIX CHI CIOMKHEe, YEM B HKUAKOCTAX 
vw ra3ax. Ilorepu MoryT ObITb BbISBaHbI HECKOJIbKHMH pa3JIMUHbIMA MeXaHH3MaMH, 

KOTOPHI€ BKJIOUaIOT Ba pola MHCCHMAaTHBHbIX Mpo- 
6 IleCCOB, ABJIAIOWIMXCA aHaJOraMH BASKHX TOTepb HU 
MOTepb, CBASAHHBIX C TEMJIONPOBOAHOCTbIO B XKHAKO- 
CTAX M Ta3ax. 

Ecuu yuecTb B ypaBHeHHAX JOMOJHUTEIbHbIC M0-— 
TOKH MMIyJIbCa H S9HEPrHH, OOYyCOBMeHHbIe 9cpPeK- © 
TaMH BA3KOCTH, C MOMOIIbIO «AMCCHMaTHBHOrO» TeH- 
30pa, Kak 9TO mpeqoxeno JI. J. Jlangay (*), u Ho- 
MOJIHHTeIbHbIA =MOTOK 9HeEprHv, OOYCJIOBJICHHBIM © 
TEMJIONPOBOAHOCTbIO, OOLIMHBIM O6pa30M, TO NOJyueH- 
e HbI€ BbILe Pe3YJIbTATbI MOXKHO PaClIIPOCTPaHHTb UH Ha 
yapHble BOJIHbI B TBEPAbIX TelaX, KOrja YCJIOBHA Ha 
yapHoH BowHE NO cBOeH CTpyKType NOJOOHbI CooT- 
BETCTBYIOWIHM YCJIOBHAM JIA ra3a, KaK 9TO, HaMpHMep, 

MME€€T MECTO IPH ABHXKCHHAX C MJIOCKHMH BOJIHAMH. 

B uacTHOCTH, Ja cped, Y KOTOpbIX HalpsKeHHe O ECTb C(PYHKUNA TOJbKO e- 
copMalluu e, Mole HHTerpaJIbHbIX KPHBbIX Ha AMarpaMMe o — e BbIpomwKaerca 
B KpHByl0O 0 = o (e); MO3TOMY CIpaBeJIMBOCTb aHaJIOTMUHbIX TeEOPeM JIA Ta- 
KHX Cpe OVeBH Ha HemocpescTBeHHO (puc. 2). 


Puc. 2 


MockoscKHH YrocyapcTBeHHbI YHHBepCcuTeT _ Toctynuso 
um. M. B. Jlomonocopa 23 III 1959 
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PHHPOMEXAHHKA 


A. M. KOTJISAP 


iB OJHOU BOSMO)KHOCTH NOJTIY4YEHHA B 3AMKHYTOM ®OPME 
TOYHbIX MHTEFPAJIOB YPABHEHHA PEMHOJIBIICA 


(ITpedcmaenexo axademuxom JI. H. Cedosem 25 III 1959) 


|| Ws ruppoqunamuueckoli TeopHw cmMasku u3BecTHO (1,7), UTO NpH MeWIeH- 
fbIX YCTAHOBMBIUMXCA OapOTPOMHHIX [BHXKCHMAX BA3KOTO ra3a B y3KOM 3a30pe 
| Mexkyly tulocKocTbio Oxy M WHIMHApHyeckol noBepxHocThio h = A(x) jas- 
KieHue rasa onpefleiseTca ypaBHeHvem PeliHoubyca 


wy (PS) + 5 (SE) =0, (1) 


Ime dyHkuna P(x, y) CBA3aHa C WaBJIeHHeM p Yepe3 YeIbHbI Bec Y COOT- 


fomenuem P = y(p)dp. pu stom npeqnomaraerca, TO B mpotecce ABH- 
e€HHA JMHAMMYeCKaA BASKOCTb H3MeHAeTCA MaJIO (uw =~ const), YTO CTporo BBI- 
(OJIHACTCA IPH M3OTEPMHYECKOM Mpollecce ABHKeHHA, KOra Temmepatypa 
=T,=const u, caefoBaTembHO, P = p?/2RT,. B cayyae xe, Kora 
a3KOH ABJIACTCA BA3KAA HeECKHMAeCMaA KUAKOCTL, P = p. 
YpaBuHenue (1) cbopMaybHO coBnafaeT C ypaBHeHHeM jd (byHKIMM TOKa 
JOCKoro OesBuxpeBoro NOTOKa HAeabHOrO rasa, ABHKYUerocA C JO3ByKO- 
bIMH CKOPOCTAMN (3) 


i 


Se (VR) + (VR) = 0 (2) 


rye K=K(s) —dyukuua UanspiruHa; S$ —HekoTopad yHKUMA MOLYAA 
Kopoctu; § —yroul, xapakTepH3ylollui HalpaBeHHe BeKTOpa CkOpocTH), 
[OSTOMY JIA €FO HHTCPHPOBAHHA MOKHO BOCHOIb3OBATbCA HEKOTOPbIMH MIPH- 
MaMH, Pa3BUTbIMH B TeEOPHH MIOCKHX ABUKeHHH HeaslbHOro ra3a. 

~ Kax yxas3an JI. VW. Cenos (*), otMH 13 BO3MOXKHBIX MeTONOB pellleHHA kpae- 
IX 3alau JA ypaBHeHuA (2) COCTOHT B YCTAaHOBJIEHHH CBA3H MexKJy STHM 
‘PaBHeCHHeM M ypaBHeHveM Govlee mpocTbim (HampHMep, ypaBHeHHem Jlamuiaca), 
JIM KOTOPOTO MOcTaBJIeHHadA KpaeBan 3ajfaya pelllaeTcs B S*pPeKTHBHOH, B YaCT- 
(OCTH B 3aMKHYTOH, topMe. YcTaHOBMeHHe NOMOOHOKM CBA3H BO3MO2KHO JIHUIb 
[pH HeKOTOPHIX KoappuuHentax K(s) ypaBHeHusA (2), HO MOCKOMbKY BbIpaxkKeHHA 
JIA TAKUX KOIPHILMEHTOB COJep KAT MPONSBOVIbHbIe MOCTOAHHBIe, B pAe CyuaeB 
[OXKHO JOOUTHCA USBECTHOM ONM3OCTH MEK]TY ITHMM KOSPPMUMeEHTAMH UM 3ajlaH- 
pimu. B pesyibTaTe TOUHOe pellieHie ypaBHeHHA (2) C aMmpoKCHMMpytolluM 
reopeTuueckum) Kospunnentom K,(s) MOXKHO paCCMaTPHBaTb Kak MpHOJIMxKeH- 
Oe pellieHue STOrO YpaBHeHUA Cc 3aaHHbIM Kosppuluentom K(s). 

I. A. Hom6poscxuh (*), ucnomb30BaB TOT (akT, 4TO OOIee pellieHne ypaB- 
enua (2) npn K =ath*B(s —sp), rye «, B, So — MPOM3BOJbHbIe MOCTOAHHEIe, 
bIpaKaeTcd Yepe3 MpOU3BOIbHy!O rapMOHHYeCKyO PYHKIUMIO, Pel! B 3aMKHY- 
oli cbopMe pA 3aqay Teopuu miocKux ABMxKeHUuM rasa. IIpu sTOM MocTOAHHbIe 
, ®, Sy MOXKHO BLIOUpaTb, HaMpHMep, TaK, YTOOB! COOTBETCTBYIONAaA NPHHATOH 
yHkiwu Uanspirnua CBA3b MeKY JaBJIeHHeM M IVIOTHOCTHIO OblIa B HEKOTOPOM 
vanasoue OM3Ka K aMaOaTHUeCKOH. 
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10. B. Pyazues (°) ykagam cnoco6 nocrpoeHuA GecKOHeYHOM MOceqOBaTe/Ib-» 
HOCTH ypaBHeHuit Tuna (2), PeWleHHA KOTOPbIX BbIparKalOTCA Yepes PeMeHHe HC= | 
xoqHoro ypaBHenua Jlanuiaca. O1HaKo mosyyaioulMeca STHM CmocoboM Koapeue | 
uwenth K(s) MMeIoT BU pallMOHaJIbHbIX WpobeH, YTO OrTpaHH4MBAcT BOSMOAHOCTH 
(IPHMeHeHHA STOFO Crocoba, B YaCTHOCTH, B THAPOMMHAMHYECKON TeOPHu CMa3KH 

Ja rupowuHamuyecKkon TeOpHH CMa3KH ocobeHHO WHTepeceH yea Kora 
ypaBHenve Peiinompaca (1) umeer nepvowuyeckui KoappulnextT (*) 


h = 8(1—ecosx), (3) 


rie 8, ¢ — MocrosHuble, mpuuem O<e<l, Tak Kak 3TOT Clydal COOTBETCTBYeT 
HaMOoulee pacipocTpaHeHHOMy THMy MOAWMNHHKOB — WMJIMHApHuecKoMy. Orcio- 
jla eCTeCTBeEHHO BO3HHKaeT 3afaua OTHICKAaHHA TaKOrO OusKOrO (XOTA Obl MPH 
HeKOTOPOM 3Ha¥yeHuH ¢) K (3) Koaddulwentra ypaBHenus (1), pH KOTOpOM pelle-» 
Hie 3TOFO YpaBHeHUA CBeOCb Obl K pellieHHio ypaBHenusa Jlanmaca. Pamku Ha- 
CTOAIULeErO COOOIICHHA He MO3BOMAIOT JOCTaTOUHO NOJIHO W3JIOXKATb XO pelle-— 
HUA STO 3aqaun. Ilostomy MbI OrpaHHuHMCA MpHBeeHHeM JIMIMb OKOHYATEIb-— 
HOTO pesyslbTaTa, CMpaBeAMMBOCTb KOTOPOTO JIePKO MIpOBepHTb HeNOCpeCTBeH- |: 
Holi MofcTaHOBKol B ypaBeHue (1). 

ITpu nepuodureckom Koadpuyuer me ypaeHenus (1) 


fy = 28*(1 + 3ctg? =)" (4) 


20e 8° — npouseoAbHad nocmoannaa, obujee pewlenue ypasHenua (1) eoipaoaemca 
uepes NPOUZEOAHY10 eapMoHudecKYyIo ynKyuro D caedyrwujum oOpasoM 


x 
3cos —— cos x 


2 role) 2+ cos x 00 
yi pasties peed Nee 
P= hae On. URI Boe (5) 
2st? a. sin? oe 


Ha puc. | npupegex rpacuk Kosddunventa (3) npx © = 1, uro coorBercTBy- 
€T MaAKCHMaJIbHOMY CMelLeHHIO BaJla MOMUMMHHKa, M TaM %Ke NpHBeleH rpaduk 
o TeopeTuyecKoro Koad@unnenta A;, BbI- 
YMCJICHHOTO MO opmyvie (4). CpaBHe- | 
HH€ HaHeCCHHbIX KPHBbIX HM MPpoOcTbie 
(pusHueckHe cCooOpaxKeHHA | MO3BO/AIOT 
05 MIpe€ANOMOKUTh, YTO NO NOM epxaHH1o 
TeOPeTHYECKHH NOAWHNHUK C 3a30poM A, | 
OyMeT IpakTH4eCKH MaJlO OTUMUATbCA OT 
peaJIbHoro c 3a30pom (3) (uMmeroTca B 


¢ 1p a Iit/py 2x  BHAY MOAWMNHHKH C NpHHyMTebHOH 
nofaue CMa3KH), H B 3TOM CMBICIe Cule-— 
Puc. 41 AyeT MpH3HaTb «OJIM30CTb» KoadpulneH- 


ToB hu hy, yRoBMeTBOpUTebHOH. 

TlonyueHHbiit TeopeTuyeckni noxWMNMHNK OGjaqaer pxOM JocTouHcTs, 
CBASAHHBIX C TEM, YTO JIA HETO MOXKHO NOMYYHTb B 3aMKHYTOM dbopMe TOUHBIe 
pellleHHA KpaeBbIX 3aflau, KOTOPble OObIMHO CTABAT WIA ypaBHeHUs PetHombaca. — 
Bo-nlepBbix, HaslMune TOUHOFO pelieHHA OOeruaer TeopeTH4eCcKoe HcCIeqOBaHHe 
M pacueT MOAMMMNAMKOB; BO-BTOPbIX, TeopeTuyecKHH NowwunEHK (4) Moxer 
CY2HTb STAJIOHOM, IO KOTOPOMY MOKHO OMCHHBATb CTeMeHb TOUHOCTH pa3vIn4y- 
HbIX MIPHOJIMAKeEHHBIX pPelleHul ypaBHeHua Pelinonpaca, u, B-TPe€TbHX, TOUHOe — 
peleHHe, MoulyyeHHoe WIA TeoOpeTH4ecKOrO NOMWMNHMKAa, MOXKeT CyKUTb 
B CulyYae HaOOHOcTH MCXOHEIM MpH6IM2KeHHeM Ip pacueTe peasbHOrO NOL- 
INMNHHKa, HalpHMep MeTOMOM MaJIOrO MapaMeTpa HJM KaKUM-u6O Nos_xonA- 
UHM MeTOJOM NOCJeOBaTeIbHbIX Mpu6sHM«KeHNH. : 

IIpuctynuM K pelwieHmio OCHOBHOH KpaeBoit 3anaun nas TeopeTHYecKoro 
nNowimMnnuka (4) C NpHHyLHTeMbHOM No_ayeli cma3ku. 3amaua 93Ta cocTOUT 
(?,°) B OTbICKAHHH pellieHusd ypaBHeHua (1), peryaapHoro B npsmoyrombHHKe 
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WX <2n, —a<y <a (puc. 2), 3a ucKsouennem ToUKH Cy =x; + iy;, u 
}PHHUMaloulero Ha CTOpCHaX Y = —--a 3afjaHHoe 3HaueHHe P =O. IIpu 270m 
jeOoBaHue HenpepbIBHOCTH pelleHHA Ha JByx Apyrux cTopoHax mpAMoyroub- 
fika x =O w xX =2n aBNAeTCA, KaK 9TO BUHO U3 (5), ecTeCTBeHHbIM rpa- 
MUHBIM YCJIOBHeEM JWIA STHX rpaHull. 

|| Ycsiopue HenpepbiBHOCTH MCKOMOorO pelleHUP Ha mHHMAX x =O u x = 2r, 
JAK 3TO CylefyeT u3 (5), OyzeT co6mOZeHO, ecuH NO,UHHUTD rapMOHHYeCcK yIo 
WWHKUMIO @P ycsOBMAM 


OM (0, y) — AM (2x, y) 
Ox we Ox 


1h) (6) 


|, Ocraetca HalitM rapMonuueckyio dbyHkuuio M, peryapHylo B paccmaTpn- 
JACMOM IIPAMOYIOJIbBHHKe 3a HCKIIOVeHHeM TouKH C;, rae OHA OUKHA oO6ula- 
fATb JOrapudMuyecKON OCOOeHHOCTHIO, OOpalllaiollyocaA B HyJIb Ha rpaHumax 
b= --a uM yOBeTBOpAIOMy!O yc0- 
jisam (6) Ha AByX Apyrux rpaHuiax 
}=O0 u x = 2x. Ec paccmatpupatb 
pMoHuuecky!o (yHKvIo @M Kak 
SHCTBUTeJIbHYIO YaCTb HeKOTOPOH 
HaIMTHYeCKOM (byHKIMH KOMIJIeKC- 
Ipro mepemesHoro €=x-+iy, To Fs eek ly 
cTpoeHue @ 9SKBHBaJIeHTHO T0cT- a a leeway ol 
hheHHIO KOMIWICKCHOrO MOTeHI{Masa 
=@M-+i¥ takoro dxktTxuBHoro 
SUCHHA VeaJIbHOH HeCKNMaeMmoli 
H]KOCTH, KOTOPOe OO/afasIO Obi BL 
uke €; HYKHOM OCOOeHHOCTbIO TH- 
MCTOUHHK HM IA KOTOporo JME | 
=0 un x =2n aABAANIMCb Obl WHHUA- | 
MTOKa, a y =-—-ad — 93kBUNOTeH- 
aJIbHBIMH JIMHHAMM. I[loqoOHbIii 
DMIJIeKCHBIM OTeHWMal HeTpy- 
D MOCTPOMTb, HCHOb3yA NPHHLAT 
MMeTPHH, 4TO, OYeBHHO, IIpHBo- 
MT K j{BOAKOMepMomMyeckoH dbyHKWHH (puc. 2), KOTOPyt!o Ileecoo6pa3Ho 
bIpasuTb yepes 9-byHKuMH (7), MpeqcTaBuMble B Bue ObICTpO CXOAAMMXcA 


} 


Pue. 2 


61 (6 — t)/4m) 01 (6 —C,/4n) 


w=O+i¥ J = ; 
: ate Ci eee eee 


ata : (7) 


BelllecTBeHHy!0 TlOCTOAHHYIO &% MOXHO BbIPa3HTb Yepes BeCOBOH pacxoy 
13a G OT ucTOUHMKa B TouKe ¢;. Kak wu3BecTHo (°), pacxoq G BblpaxkaeTca 
epe3 (PYHKUMIO JaBseHua P cyeqyroulHM oOpa3om: 

, 


dh, (8) 


me HHTerpa Oepetca MO oCTaTOUHO MaJIOH OKPy2XHOCTH payuyca ¢ C WeHT- 
oM B HcTouHUKe. IlockoubKy ypaBHeHue (1) 9KBHBaIeHTHO CHCTeMe ypaB- 
eHHH 
oN eg yan 
Ox Oy’ Oy One 


oKa3biBalolleH, uTO UHTerpam (8) He 3aBHCHT OT payMyca Ff OKPyxXHOcTH 
HTerpupoBaHud (pakT (busHuecKH OYeBHAHbI), TO, BbIYHCIAA ero BOJb 
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OKPyXKHOCTH 6eckOHeYHO Mavioro. paguyca, Nocvie MpOcTbixX BbIKJaNOK NOJly~ 
yaem 


Ay 6G 
aw TT eRe Ee . (9) 


B 3akyloueHHe 3aMeTHM, TO eCJIM paccMaTpHBaeMax KpaeBaH 3aaya 
CTaBHTCA He [WIA MpAMOYrOMbHOH OOsiacTH, a WIA MOJIOCbI CO CTOPOHaMH 
x=0Ou x=2n (cayuai noqmMnBNKa OeCKOHeYHOM JIMHbI), TO BbIPakKeHHe 
(7) ynpollaetcah WH NpHHMMaeT BHI 

: Rpes irene heat pees 
w=O0+i¥ =alnsin = ! sin ae (7') 


OrTmeTumM Take, 4YTO Mp HaJIMYHH Y HWMCKOMOFO pelleHhA HeECKOJIBKHX 


ocoOeHHOCTeH THMa HCTOUHHK KOMIVJIEKCHbIM MOTeHWMaJ CTpOHTCH B BHAe | 


CyMMbI BbIpaxkeHuli Buga (7) um (7’) c Koapduunentamn (9). 


MockoscKHit aBHalMOBHBIM WHCTHTYT Tlocryn“a0 
uM. Cepro OpmkKoHHKuy3e 5 III 1959 
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jloxxangn Akagemunu nayx CCCP 
1959. Tom 127, N 1 


PHSHKA 


A. A. 3AMWEB u M. 9A. BACHJIBEBA 


ACCJIENOBAHHE POPMUPOBAHHSA MOABYU)KHbIX CJIOEB 
' METOJOM BO3MYUIEHHH 


(ITpedcmaeaexo axademuxom M, A. Jleonmoeuuem 12 III 1959) 


| QKCMePpHMeHTaJIbHOMY HCCJeLOBaHHIO COMCTOrO MomOKUTeMbHOrO cTON6a 
JOCBALCHbI paOOTbl MHOFHX aBTOPOB, OAHAKO ABJECHHA, CBASAHHbIe C YCTaHOBJe- 
LH€M CJIOHCTOFO COCTOAHHA, CHCTeMaTH4eCKH He H3y4aJIMCb. 
_ B jlannol paOote nocTaBieHa 3afa4ya uCCeoBaTb xapakTep mpoTeKanus 
ipotlecca (OpMHPOBaHHA NOABHKHBIX Co0eB. JIA STOTO. MOMOXRKUTEMbHbIM CTOMG 
WI€LYeT pacCCMaTPHBaTb B MepeXOAHOM COCTOAHHH OT OHOPOLHOM COpMbI K CJION- 
roi. B (1) noKa3aHo, ¥TO NyTeM HaslOKeHMA KOMeOaHuM U3BHE Ha cTallMonap- 
}bIM paspxA, XapakTepH3YIOWHHCA B OTCYTCTBHE NOCTOPOHHETO BMElllaTeMbCTBAa 
)MHOPOJHBIM MOJIOXKUTCbHBIM CTOJIOOM, YHaeTCA HCKYCCTBEHHO BBI3bIBATb UM NOJ- 
(@P2KHBaTb NOZBHXKHBIE COHN. STO BO3MOXKHO TOMbKO KOra NOJORKUTEMIbHBIM 
1TOO, BCJIEICTBHe CCOOeCHHOCTeH MpOHCXOAAWUX B HEM IIpoleccoB, O6Hapy2KH- 
baeT TeHJeHIMIO K paccloeHuio. TloqBMxKHbIe COH MOFyT 3apOx%xKMaTbCA Take 
B pe3yJIbTaTe ONHOKPaTHOrO BO3MYILCHHA COCTOAHMA pa3spsfja, OJHaAKO B 3TOM 
!yuae BOSHHKAIOUIMe CJIOH MOCTeEMe€HHO paCIIbIBaIOTCA WH MC¥e3ZaIOT, TAK TO 
> TEUCHHEM BPeMEHH MOJIOXKUTEMbHbIM CTONO CHOBa BOSBpalljaeTcA K NMepBOHA- 
[aJIbHOH (T. €. OMHOPOAHOK) PopMe. STO ABJIEHHE JIEKUT B OCHOBE METOAHKH, 
1CMOJIb30BaHHOHM B HacToatlel padorte. 
_ Ilpumenasica Meroy| UMNyJIbCHBIX BO3MyHeHHH. Mmnysbcbl HanpsAxKeHHA IpA- 
MOYTOJIbHOM tbopMbI WHpHHOH | wcek. mpu uactote 50 cek~? nogawrca mH60 
Ha WHJIMHApWueCKuH 30HL, OPHEHTHPOBAHHbIM MepleHAMKYJAPHO K OCH paspsAsa, 
mu00 Ha OXBaTbIBAaIOllee TPYOKY MeTaJIJIMYeCKOe KOJIbILO MPH Pa3JIMUHbIX MOO*Ke- 
4UAX KOJIbIla OTHOCHTeIbHO KaToJa. Mayenne nepexOMHbIX MpoOleccoB B MOVIO- 
‘KUTEJIbHOM CTONOe BEOCb MPH MOMOLIM POTOSICKTPOHHOFO YMHOXMKUTeIA HW Ka- 
FomHOTO oclMorpada co xflyllel pasBepTKoH. CxeMa pa3BepTKH 3allyCcKa- 
MaCb OT MMIMYJIbCHOrO YCTPOHCTBa. 
| OcHoBHOl TpyAHOCTbIO Ip MOATOTOBKe S9KCHeEPHMeHTCS ObWI BbIOOP yCJIOBUH © 
3 paspaje, Ip KOTOPHIX NOMORKHUTEMbHbIN CTOIO B OCHOBHOM COCTOAHHH MMeeT 
DIHOpOsHy!0 dbopmy, a JelcTBHe BHEeIHeH CHJIbl BbISbIBAeT eFO paccsoeHHe. 
Pipu 3TOM JWIA HCHOb3OBaHHA BbIOPAaHHOM METOAMKH CYLIECTBEHHO, YTOOE! BPeMA 
BOCCTAHOBJICHHA OMHOPOLHOTO COCTOAHHA CTONOa ObWIO MCHbLIe MpOAONKUTEIb- 
HOCTH HHTepBala Mey UMMyIbcaMH. Oka3aslocb yOOHbIM MOJIb30BaTbCA 
reIMeM H CMeCAMH HHEPTHBIX rasOB C NapaMu PTYTH, B KOTOPbIX TpeOyemble ycv1o- 
BUA OCYLLECTBJIAIOTCA B JOCTATOUHBIX NpefesaxX U3MeHEHHA CHJIbI TOKa H JlaBue- 
Hua. UTOObI MpeJOTBPaTHTb BO3MO2XHOCTb BOSHUKHOBCHHA COOCTBEHHBIX KoueOa- 
Ui aHOJHOTO NaleHHA HaMpsAxKeHHA, KOTOPble CJlyKaT NOMe€XOHK MPOBOLHB- 
Le HaOJOJCHHAM, aHO H3FOTOBJIAJICA B Bue Mooro' KOHyca BpallleHHa. 
Kato mpelctapiast coOoH cnMpasib, MOKPbITYIO OKCHHBIM CJIOeEM, 
 Brennu mpu JapeHuax MeHbuwHXx 1 MM pT. CT. B O61aCTH MaJIbIX TOKOB MOJIO- 
KUTEJIbHbI CTOMO HMeeT OLHOPOAHY!IO dopmy. Tak, BTpyOKe AMameTpom 2,4 cm 
Np Japsenun 0,8 MM Cc yBeAMYeHHEM CHJIbI TOKa MOABH2KHbIC COM BOSHHKAIOT 
361u3u ToKa 110 ma. Huxe 9Toro KpHTHYeCKOrO TOKAa BCJeACTBHE HMIYJIbCHOTO 
BOSMYIILeHHA NOJOMKUTeMbHBIM ~CTONO OOHAPyXuUBaeT KOMeOAHHA APKOCTH CBe- 
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ueHHA C yOnBalollel amminuryfou. Ha puc. lan 16 Buupl oruOaioulue Koeda- 


Hut 2a ToKoB 106 u 96 Ma pH OMHAKOBOM MaculTa6e BpeMeHH (MMMyYJIbCbI 
mofaioTecsh Ha’ 30H], pacCMosOxwKeHHbIM B KaTOAHOH OO/lacTH Ha paCCTOAHHM 
0,3 cm oT KaToya). CremeHb 3aTyxXaHua KomeOaHHli 3aBucHT OT CHI TOKa. Tem 
6OJIbIe BeIHYHHA TOKA OTMMYAeTCH OT KPHTHYCCKOH, TEM CHJIbHee 3aTyxXaHHe. 
Hye MpHBeLeHbI YHCIOBHIe JAHHbIe WIA LIMTeIbHOCTH BPeMCHH T3a1, B TEUCHHE 
KOTOPOrO KOMeOaHHA MWpaKTHYeCKH MOJIHOCTbIO 3aTyXAaloT. 
5 . ) 94 106 

vam eek, 7-104 11-10-8 4,4010-8 2,5-10-8 5,6-10-8 1,8-10-2 

IIpu cuse ToKa Bpiue 106 Ma 3a BpeMA MexKy NOCMeOBaTeIbHBIMM HMIIYJIb- 
CaMH aMmuTyta KoseOannli yxxe He yMeHbilaeTcH Jo HyJa. B cocroaHun, 
6JIM3KOM K MOpory CNOHTaHHOTO BOSHHKHOBeHHA MOABHXKHBIX Cyl0eB, KoJeOa- 
HMA 3aTyXal0T OU€Hb MeVICHHO, 
Tak 4TO IPH 3TOM YCJIOBHH WIA 
WCUe3HOBEHHA KOeOaHHH Tpe- 
OyloTCA CeKYHABHI. 

Ha puc. lé mpegctapjena 
OcLMIorpaMMa Toro xe Mmpo- 
iecca, YTO Ha puc. la mpu Ooub- 
mel ckopocTu 3amucu. Ilo cme- 
IL€HH1O KAPTHHbI Ha 9KPaHe OC 
uusorpada mpu mepemeneHuu 
(OTOSJIEKTPOHHOFO YMHOXKUTE- 
JIA BOIb TpyOKH MOXKHO ycTa- 
HOBHTb, UYTO KOeOaHHA CBA3Aa- 
Hbl C MOJBHXKHbIMH CJIOAMH, 
JIBUXKYWLMMUCA OT aHOjla K Ka- 
Toly. B m1060M 2aHHOM mos0- 
2KCHHH YMHOXKUTEb perncTpH- 
pyeT H3MeHeHHe APKOCTH cBeye- 
HHA BO BpeMeHH, JaBad YacTOTY 
culoeB. Kak BHHO 43 pHCyHKa, 
B HEKOTOPOM HHTepBasie BpeMe- 
HH kowleOaHHs OKa3bIBalOTCA 
MOJLYJIMPOBaHHbIMH M0 aMIVIH- 

Puc. 1 Tye (ApKocTb cul0eB MepHogu- 

yeCKH M3MeHHeTCH), mpHuem 

rlyOuHa MOLYyJIAWMH pe3sko yObiBaeT C TeYeHHeM BpeMeHH. CooTBercTBy1oule 

rpyMMbl MOLyJMpOBaHHbIX KOMeOaHHH HaOsMOMaloTCA B CTOPOHY aHOsa oT Fro- 

JIOBbI MOJOXKUTEMbHOFO CTONIGA B Oolee MO3RHHE MOMEHTHI BPeCMeHH. ITO O6CTOSA- 

T@JIbCTBO JlaeT yKa3aHve Ha CBA3b MEXKAY OTACIbHBIMM CJIOAMH; OHO MOXKET OBIT 

UCTOJIKOBaHO TaKUM OOPa30M, YTO H3MCHEHHE APKOCTH OMHOFO COA BbISbIBAeT 

H3MCHEHHE APKOCTH COCeAHErO COA, MPHMBbIKaIOlLero K HEMY C AHOAHOL CTOPOHEI, 
AelicTByA C 3ana3fbpIBaHHeM. gs adh 

C BH KeHHeM C10eB HeMOcpeACTBEHHO CBA3AHO KOMeOaHHe AHOAHOrO NaweHua 
HallIPAXKeCHHA C YaCTOTOM NOABHXKHbIX coeB. IlosTomy Up HaNMUHH B MOMOKH- 
T@JIbHOM CTOIOe NOJBHXKHbIX COEB BCera MPOHCXOAUT KOMeOaHMe TOKAa B env 
paspaqa. OueBuAHO, YTO KOrla H3MEHCHHE COCTOAHUA Ma3MbI, COMPOBoxaemoe 
H3MCHCHHeM CBeYeHHA asa, UMeBIee MeCTO B KaKOH-H60 MOMeHT BpeMeHH 
B OOACTH TOJOBbI NOMOXKUTEMbHOLO CTONOA, NepeceyeT paspALHbIM MpOMeExyTOK, 
MepedaBadCb OT CJIOA K COI, MPOM3Ol eT MSMeHeHHe CpeHero 3HaveHMA Hanps- 
*KEHHA Ha BIeKTPOMaX TPyOKH. OTO U3MeHeHHEe HalpAKCHAA MOXKET MOCMYRKUTS 
TOJUKOM, JatouluM HavaslO MOBTOPHOMY, Mpolleccy mpocTpaHcTBeHHO-BpeMeHHOH 
MOAYAAWMH APKOCTH CloeB, M T. A. CormacHo MpHBeeHHOMY paccyxKJeHnt0, 
NepHOX MOAyAALHH T paBeH BPeMeHH, HEOOXOAMMOMY JIA NpoBuxKeHUA rpynn 
KoNeOaHHlt, MOMOOHDIX H30OpaxKeHHbIM Ha puc. le, oT KaTofa K anogy. Jlelicr- 
BHTCJIBHO, HaOJIIOMeCHHA MOKa3bIBaloT, uTO tT = L/v, rye 1 — MHA NONORKUTeMb- 
Horo CTOOa, VU —CKOPOCTh pacMpocTpaHeHHA USMeHeHHA APKOCTUH COB. 
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Tv 


ATS 


« 


cela he 


jony aHoga (*). Ha puc. 2 noKa3anpl 
PUMJIOrpaMMbl, MOJIYYeHHbIe Ha PasHbix 
ecTaX BIOJIb TpyOKH No aHOsHyt0 CTO- 
px OT O6acTH BO3MYMLeHHA. YCJIOBUA 
elyroulve: pa3spagq mpu ToKe 220 ma 
poucxolUT BTpyOKe JuamerTpom 2,3 cm, 
JepKalleH apron npv JaBenuy | MM u 
|APbI PTYTH OKOJIO 7 pT. CT.; HMIYJIb- 
I WofaloTCA Ha 30HJ, OTCTOALMIMM Ha 

CM OT FOJIOBbI MOJIOXKUTEMbHOLO CTOI- 
a. OCIHJIOrpaMMbl YyKa3bIBaloT, UTO 
O3MYILeHHe, HMeBILUee MeCTO B HYJIeBOH 
(OM€HT BPeMeHH, TopoxaeT TO, 4YTO 
(OXKHO Ha3BaTb BOJIHOH pacc/lOeHHA M0- 
OXKUTeNbHOTO CTONOa, OeryuleH B Ha- 
paBJIeHHH OT HMCTOUHHKAa BO3MYLLeHHA 

aHony. M3 sBpemenu, mporekulero 
@Ky MMIMYJIbCOM H TOABJICHHEM KO- 
eOaHHi, m0 OCIHOrpaMMaM H3Me- 
ACTCA BPeMA MpoOABHxKeHHA Cpouta 
OJIHbI pacCJIOeHHA OT HCTOUHHKA Jo 
OUKH, rye 3Ta BOUHa HaOIOMaercs, 
CIEMOBATeIbHO, MOXKET ObITb BBIYHC- 
eHa CKOPOCTb paclpocTpaHeHHA BOVJI- 
bl. HalinenHan CKOPOCTb —_— BOJIHbI 
rmM4YaeTCA OT CKOPOCTH MepeMelleHuA 


Menu 10-4cexk. a —d = 3c, 
2 — 28 cm 


6 — 9,8 cM, 


: 
Si OOO R GOON a AMIE eth ON YM ip Ae enh se ee tests deep 


Puce. 2. OcllunorpaMMbl NepexoHoro Mpollecca py pasany- 
HbIX PaCCTOAHHAX d YMHOMKUTeIA OT HCTOUHHKA BOSMYLIeHHA. 
Bpems BospactaeT culepa HalipaBo. JIHTeIbHOCTb MeTKH Bpe- 


6— 19,2 cM, 


| Bosgelicrsue Ha KaTOAHy!0 OGaCTb He ABIMeTCA OCHOBHBIM yCJIOBHeM 
ty 
OOXO2MMBM, AIA HCKYCCTBeHHOrO BO3OyxKeHHA CONCTOrO cocrosHUA. OmbI. 


I WOKA3bIBalIOT, UTO CJIOH BOSHHKAIOT TPH HaJIOMKCHHH UMIYJIbCOB Ha 30H], 
ITCTOAULMH Ha JOCTATOUHO OoVIbILOe pacCTOHHWe OT KaTOa. ITO IIPOHCXONUT 
eryla Tak, UTO CJIOHCTAAH cbopma crom6a oOpas3yerca C 3alla3bIBAaHHeM B CTO- 


Ta6Oaunma 1 


t, Ma 


U1, 
M/ceK 


U2, 
M/ceK 


U3, 
M/cek 


He, p=0,9 mm, 


d Tpy6Ku 2,4 cm 


39 
38 
37 


60 26102 mapa Oaks 
70 26-102 13-10? 
80 20-10? 13-10? 
90 24-102 13-10? 
100 27-10? 13rd? am 
Ar + Hg, pa, =4 MM, d TpyOKH 2,2 cm 
90 -- 42 
100 _- 44 
120 68 43 
140 68 42 
160 68 41 
180 Clee | 43 
Ne + Hg, pye = 4 MM, d Tpy6 
14 1114 74 
25 109 76 
40 109 85 
60 112 97 
80 Ae, — 
100 109 — 


aKCHMAJIbHOM AMMIKTYAbI TpynMbl KoeOaHH. CKOPOCTb BOJIHbI paccoeHHsA 
cTaBAsAeT (B aHHOM cylyyae) OKOIO 180 M/cekK, a MaKCHMaJIbHaA aMMMJIMTY Ja 
YIM KoeOaHHH mposBuraerca c MeHbuel cKOpocTbio (~80 m/cek). 
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FB ra61. 1 npHBefeHbl pesybTaTbl U3MePpeHHH CKOPOCTH BOJIHBI paccJlOcHHs 
U,, CKOPOCTH NMpOABUXeHHA MaKCUMaJIbHOM aMIVIMTY Ab rpymMbl KoMeOaHHH V5 
W CKOPOCTH JBH2KeHHA COeB Vz NPM Apyrux ycoBuxAX. JlaHHble, NO KOTOPbI 
OMPeMeAIIMCb CKOPOCTH V, Hi V2, ObIIM MOJIYYeHb! U3 OCHMIJIOrpaMM, aHaJIOrH4HbIxX 
IIPHBeeHHBIM Ha puc. 2. 

Bo Bcex CJly¥adX CKOPOCTb BOJIHbI PaCCJIOCHHA OKAa3aJlaCb BbILIe CKOPOCTH 
JIBYOKeHUA Cl0eB. OnbiTbl He OOHAPY2XKHIH H3MCHEHHA V1 B 3ABHCHMOCTH OT CHJIbE 
TOKa. CKOPOCTb BOJIHbI paCCOCHHA 3aBMCHT OT CopTa ra3a. OHa yMeHbIlaeTcA 
B nmocmeqoBpaTesbHoctu: He, Ne + Hg, Ar + Hg. 

B paspajsle B resMM CKOPOCTb BOJIHbI paccJIOCHHA H3MepsAAaCb B TpyOKax pas 
Horo Jvamerpa. B cooTBercTBHH C 3aKOHAMHM MOJOOMA CKOPOCTb 0, ABJIAeETCH 
(byHKUMel OT MpousBeseHHA JaBeHHA p Ha pafuyc TpyOKu /. B uccieqoBaHHbIx 
mpeseitax u3MeHeHHA pr oT 0,4 Jo 1,5 3aBHCHMOCTH VU, OT PF MOXKHO BbIPa3HTb 9M- 
mMpuvuecKkoH dopmylou 


G 
(pr)” 


re Koncranta n = 1,6. Ecau cKopocrb BbipawkeHa B CM/CeK, TO KOHCTaHTY 
HajlO MOJOKUTb paBHoH 2,8 10°. 

Apmenue oOpasoBaHuA Cc0eB OOYCJIOBJIEHO OCOOeCHHOCTAMH CaMOH I11a3Mb 
MOOXKUTeIbHOrO cToNGa. IIpH sToM cyllecTBeHHOe 3HaYeHHE HMeIOT PO rasa, 
JlaBsieHve HM CHa TOKa B pa3pxfe. Cnon Ha6sioqaloTcA pu Qudpy3HoHHOM 
pexkume Japienua. IIpoteccb! BOSHAKHOBCHHA CJIOHCTOM (OPMbI MOJIOXKUTeIb- 
HOrO cTON6a MpoTeKatwoT CXOJHbIM O6pa30M Kak B CJIy4¥ae MOJBYKHbIX, Tak 
HB Cly4ae HENOABHXKHDIX c0eB (3). Ilo cBoeH npupose NOABHXKHbIe CJIOH OTH- 
yalOTCA OT TaK Ha3bIBaeMbIX 3QICKTPOCTATHYCCKHX BOJIH MIa3MbI. 


Y= 


Mockosckuli rocyapcTBeHHbilt YHHBepCHTeT Tloctynuno 
um. M. B. JIcmonocosa 11 Ill, 1959 


UWMTHPOBAHHAA JIMTEPATYPA 


A. A. 3ahmes, Bectu. MIY, Ne 10, 41 (1951); MAH, 79, 779 (1951); 84, 41 (1952). 
JI. Ilexapex, Bectu. MIY, Ne 3, 73 (1954). 3A. A. 3aunes, B. E.Munyk, 
9, 469 (1958). 
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Joxaagn AKkKaygemun nayr CCCP 
1959. Tom 127, Ni 1 


PH3ZHKA 


Axkayemuk AH KasCCP DK. TAKHBAEB 


O POJIA AHTHHYKJIOHOB H ME30HOB BO BTOPHYHbIX 
B3AHMOJEMCTBHAX B OBJIACTH BbICOKHX IHEPFHK 


Uccileqopanne yruioBoro pacnpesevieHud TOHKHX CIEOB B JIMBHAX, 3aperucr- 
HPOBaHHBIX B (POTOSMYJIbCHAX, JaeT OCHOBAHHE BbIABUHYTb THMOTesy O BBICO- 
pH CTeNeCHM BOSOYKAeCHUA CTaIKMBaIOULMXCA HYKJIOHOB, MCIYCKalolulNxX 3aTeM 
€30HbI KaxKbIM B OTAebHOCTH. Taka rHNOTe3aO CYLIECTBOBaHHH JBYX BO3- 
IKneH HEX HYKJIOHHBIX WeCHTPOB HCMYCKaHHA m-Me€30HOB B_ II-CHCTEME BbICKa- 
IBaacb PAJOM aBTOpoB('). OWHaKO JaJIbHelillee IKCMEPHMEHTAaJIbHOe UCCsELO- 
\HHe NOKa3aJl0, 4TO KOSPNUMeHT HeyNpyrocTu (LOA DHEprHuu, MepeqaBaemoli 
HeEpHPOBaHHBIM YaCTHWAM) B OObWMHCTBe Cy4yaeB NopayKa 0,15—0,20, uro 
f corjacyeTca Cc MOJeuIbIO JBYX HYKJIOHHbIX WeHTPOB HCIyCcKaHHA Me3OHOB, 
‘TaCHO KOTOPOH 9TOT KOSPPHUMEHT NopALKa 


~ 


K ea Nolte Ti 
Te 

O OOCTOATEILCTBO 3aCTaBHIO PA], aBTOpoB (”) BHJOH3MeHHTb MOJeIb JBYX 
OOapHbIX HYKJIOHOB. 
| CyTb MojlepHu3alluv CBOAMTCA K MpesnouoxeHHIo 06 oOpas0BaHHH mocue 
yapeHHA JBYX Me3OHHBbIX OGsaKos (fire boll) H 2Byx HYKJIOHOB (BO3MOXKHOCTb 
\KOM TpakTOBKH MMewlacb yxKe B padote Taxaru (*)). Powb AByx WeHTpoB ucny- 
<AHUA BbIMOJIHAIOT B HOBO MOeH OOpas0BaHHble Me3OHHble OOsIaKa. [lockoub- 
y Tellepb NPOMCXOAUT paciipeseueHHe SHEPru MerKAy HYKJOHOM H Me€30HHBIM 
paKOM, TO JlerKO yaeTCA NofoOpaTb HY2KHbIM KOSppuIUMeHT HeyMpyrocru. 
| OxaspipaeTca, HOBaA MOJeb TaK2%Ke He OODACHHeT pAJla SKCNePHMeHTAaJIb- 
bIX JAHHBIX, MOJIYYCHHBIX B Hale JaOopaTopuu. 
| Bo-nepBbix, B pale culyyaeB NpH NpHONM3HTeIbHO OJMHaAKOBOH SHeEpruH 
*PBHUHDIX YaCTHIL H OMHAKOBOH MHO2KECTBCHHOCTH HaOvIIOMaeTCH KaK yIJlOBoe 
actipeyesenne («AByrop60e»), OObACHAeMOE STOM MOJe/IbIO, TAK HM YIVIOBOe pac- 
pejlemeHue («oHOTOp6oe»), KOTOPoe He TpeOyer MpHBJeYeHHA MOJeIM IByX WeHT- 
B. CHTYallUA TAKOBA, YTO B OJHUX H TEX 2%Ke YCMIOBHAX HaOsIOJaemoe —pacmpe- 
CHHe OJHUX JIMBHeH OOBACHAeTCA, a APYyrHX JIMBHEM He OODACHAeTCA 9TOH 


an 


_ Bo-sropbix, CoracHo MOjleIM JBYX WeHTpOB, B CJlyyae COyapeHunA m-Me30Ha 
| HYKJIOHOM, BEPpOATHEE BCeroO, OOpasyeTCA OMMH HCIYCKaIOuMH WeHTp, YTO MpoTu- 
)PCUHT SKCMEPHMEHTAJIbHbIM HaOJOJeHHAM — OOHAPyXeHHIO B Halle ado- 
\TOPHH «ByropOoro» paciipeyeseHHA B CyYae COyMapeHHA T-Me30HA C HYKJIO- 
pm. Mimeercsa ete pa Apyrux cooOpaxkenul, roBOpAUMXx He B NO/L8y MOEN 
bYX IWeHTPOB. ; 
B smuteparype He oOcyxaacb ellle pOlb CoyJapeHHH aHTHAYKJOHOB 
|Me€30HOB, TeHePpHpOBaHHbIX B MePpBHYHOM aKTe COYapeHHA, C [pyrumMu 
WKJIOHAMH Apa, MOKaxKeM, YTO TaKOM y4eT MOXKeT OODACHHTb XapakTep HaOst0- 
leMbIX yIvIOBbIX pacmpefetenuli B s1-cucreme. Jia mpuMepa mpoaHaMsupyem 
oBoe pacnpenemenne (puc. 1) TOHKHX CeLoB. AMBHA 35 + 59 p. Yruopoe pac- 
benenenne dN/d{ln tg 6] muBHeBbIX UaCTHI, XapakTepH3yeTCA ABYMA MaKCHMy- 
IMM HW He OOBACHAeTCA MepHdepHueckKHMH COyMapeHHAMH, TaK Kak IpecTaB- 
leTCA KpaliHe MaJIOBEPOATHBIM OoJIbIOe KONMYeCTBO MepHepHiiHbIx coy ape- 
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Hui HasleTaroulero HYKOHa C HYKJIOHAMM Apa, OKa3aBIUMMHCA B «TpyOKe», 
Uro »#e KaCaeTCH rH pOAMHaMMYeCKOH TeEOPHH, TO H3 Hee He CJleyeT HaJIM4HA | 
TaKHX JBYX MaKCHMYMOB. 

Ilpeqnos0xuM, YTO B pesyulbTaTe CoyapeHuA HaseTarolleroO HYKOHA C OD 
HUM H3 HYKJIOHOB (HIM C rpynMol HYKJIOHOB, COCTABJIAIOULMX, BOSMOXKHO, eCAHHY1O 
CIVIOWIHYIO cpefky) Apa-MulleHu reHepupyertcsa oKOJIO 30 3apAKeHHbIX YaCcTH 
Bowblwuucrso UX ABJIAeTCA ~-Me3OHaMH. Cpequ reHepHPpOBaHHbIX YaCTHI, OHA 


= 
ln tg@ 
5 2 Gt 5 ame Meet fe of) / / 
YucNo Yacmmul, 


Puc. 1, PucrorpamMa yraosoro pacipefeeHvaA JIMBHEBHIX 4aCTHIL 

spe3zp1 20+15-+ 59p B a-cucreme. /—kpnBaa usorpomHoro pacipe- 

nemenua B wW-cucteme; JJ u J// — yrnospoe pacnpegenenne mo Tek- 
seHOepry u JlaHzay 


KO, MOXKeT ObITh HEKOTOPOe KOJIMUECTBO CTPaHHBIX YaCTHIL HM AHTHH YKJIOHOB. 
TenepupopaHuble B MepBOM akTe COYapeHHA YaCTHIbl, OKa3aBIIHCb B Y3KOM 
KOHYCe, J[BHTalOTCA MOUTH B OJHOM HallpaBJIeHHH HM MOTYT, B CBOIO OYepedb, OOpa- 
30BaTb B pe3yJIbTATe HECKOJbKUX COYapeHuH Takxe OKOJIO 30 3apAxKeHHbIX 
yacTull. Torga 9Heprua HaJleTalollleH YaCTHILbI OMHHBAeTCA NOJORKeHHeM JeBOrO 
MaKCHMyMa yrsIOBoro pacipesesweHua, H300paxKeHHoro Ha puc. |. Sro o3Hayaer, 
uto (Iny.)1 = 4,2, ecau npenoJOKUTh UB80TPpONHOe yrvloBOoe pacnpesemenue 
TeHeppOBaHHbIX yacTul, B U-cucTeme. [lomomeHve xe BTOpoOro (MpaBoro) Makcu- 
MyMa B CpeJ\HeM ompeesneT 3HAUCHHe SHEPIUM BTOPHUHBIX YaCTUL, T. e. TeX 
YaCTHIL, KOTOPble B pe3yJIbTaTe COyapeHHA © HYKJIOHAMH Apa MHWeHH OOpa- 
3yror 30 3apsxKeHHbIX uacTul. Ec Tak, To (Iny.)i1= 1. (Samerum, uTo B JelicT- 
BUTCJIbHOCTH, 3a CuUeT paccesdtHHA MW pacxowJeHuA NyyKa (Iny.)>>1.) Torga, o60- 
3HauuB /(x)=dN/d [In tg 9], MbI B ClLyyae H3OTPONHOrO yrvioBoro pacnpeleneHuA 
H CTeMeHHOTO SHEprerHyecKOro CrleKTpa TeHepHPOBAaHHBIX YaCTHIL B COOTBETCTBY= 
YOULMX U-CHCTeEMaX MOXKEM HallvcaTb: 


3/o e2(Litx) 3 Jge%(Let*) 
i (x) >= [1 + e2Litx)]'/2 [4 + erLet*)]%/2 % 


rye mapamerpp! L; nu Ly NpwHMMaIOTCA COOTBeTCTBEHHO paBHBIMu4,2 u 1 B 


ciyuae 3Be3qbl 35-4 59p. CoorBetcrByromlee 3TOMY qucdepent\vasibHomy 
pactipeyeyieHHio HHTerpaJIbHOeE pactipesemeHHe 3alHllleTca Tak: 


— a“ fats | sum ——— = f 
r (x) me 24+ er(Li tx) 2 & 24 + e%(Letx) 1/2 : 


YOOHO Nomb30BaTLCA Apyro dynKuneii: 


# (x) =In{ -~S | = 


F (x) 
_— 9 id + er(Litx)) (4 + er(Letx)) 1% eae Cee e2(Lit+x) }°? eft e2(Le+x) [?/2 
: ee er(Litx) */2 ma hae er(Le+x)/*/2 : 


§8 


Ha puc. 2 mpopoqutca cpaBHeHHe {9TOM yKPHBOU C pactpeseneHueM sHB- 
bIX UaCTHIL sBe3qbl 35-59 p. Cormacue BiomHe yOBeTBOpUTeuIbHOEe. 
aJIOrHUHOe CpaBHEHHe MOXKHO MPOBOAUTh AIA MOOOM 3Be3 Ib. 

Takum o6pa30M, KapTHHy TreHepallWM JIMBHEBbIX YaCTHIL MbI WpescraBsiAem 
MOJM3HTeJIbHO CJIeyIOUlMM O6pa30m: 

1. Beayuae Oombuioh MHOXKECTBEHHOCTH yrJIOBoe pacmpeseneHve uwacrTUt, 
HePpHPOBaHHbIX pH NepBoM 9Tale cCoOyapeHHA HavleTaiouleli vacTuubl c 
KOH-TO “UaCcTbIO Apa-MHIeHH, 
JHETCA MOUTH U3OTPONHbIM B 
HicTeMe. 

2. Yruiopoe pacmpefemenue 
JIBEp2XKEHO OoJIbIIMM ClyKTya- 
am (°). B cBa3u C 3THM Y30CTb 
oro pacnpeyemeHua np nep- 
DM COYapeHHH MOXxKeT OOBAC- 
TbCA Kak CJlyyaliHol dsyK- 
yale, TaK W OOJbIIMM 3Ha- 
HHeM 9HeEpruH HaveTarouleli 
CTHILBI. 

3. Ha6mozaemoe yrviopoe 
Acipenemenue AN/Ax B si-cu- 
feMe MOXKET OKa3saTbCA COOT- 
PTCTBYIOULUM aHH30TPOMHOMY 
aclipeyievieHHIO B  I-CHCTeMe, 
(0 9Ta KAXKyUlaicA AHKW3OTPO- 
iM ABJIACTCH Pe3yJIbTATOM Ha- 
PXKeHHA, TpyOo ropops, ByXx 
HNOB COyYapeHHi, B KOTODPbIX 
Ke)t F (Ye)u- 

4, B ceaysae (ec) > (Tc) 
OmoWaeTcA «{Byrop6ocTb» B Puc. 2. WuterpambHoe yraopoe pacnperzenenne 
: dbcbe peut Hab HOM yI IOBOM In Fes B 3aBucuMocTH oT Intg0. Kpusan F (x) 
PempeAeeHun, 4TO COOTBETCT- BbIUHCJI€HaAa B NPeANOJOKCHHH HaJIMYHA BTOPMUHBIX 
eT HaJIMUHtO MJlaTO BHHTCrpa- coyyapeHHl, B KOTOPbIX 3a CHeT AHHH IAL 
EL HOM pacupeyleslenuu sx) aHTHHYKJIOHOB oOpasyetca MHOTO 7-Me€30HOB 
[ F (x) 
n|——-—~ 
1—F (x) 
eJICHHE Mbl CBA3bIBAeM C HaJIMUMeM BTOPHUHIX Coy lapenun. Bcuryyae, Kora (Yc)n 
|aJIO, MBI, I10-BH.MMOMY, HMeeM J\eJI0 B OCHOBHOM C aHHHTMJIALMel AHTHHYKJIOHOB, 
SHEPHPOBaHHbIX B MepBOM 93TaMe coyfapeHus. Ito oOcTOATebCTBO CBA3AHO 
| TEM, YTO Ppe3yIbTAT B3AHMOJelicTBUA (C PORKTCHHEM T-Me30HOB) AHTHHYKJIO- 
ia OT pe3yJIbTaTa B3aHMOJeHCTBUA HYKJIOHA OTJIMYaeTCA MOBbILIeHHOM MHO- 
KECTBEHHOCTbIO IPH OTHOCHTeJIbHO MaJIOM UX SHEprUn. 
_ Awasu3 yraiopbix pacnpefeseHui wacTHl, BCeX JIMBHeH, B KOTOpbIX OOHa- 
WKUBAeTCA «IByropOocTb», C TaKOM eCMMHOM TOUKH 3peHHA He MpOTMBOpPeyUT 
KCIEPHMEHTAaJIbHbIM JaHHbIM, MOJYCHHDIM Kak B Halle, Tak MU B. Apyrux 
adopaTopuax. 


| Takoe pacnpe- 


VUuctutyT sazepHoH dusuKu Tlocrynuno 
Axagemuu uayk Ka3sCCP 27 IV 1959 


UMTHPOBAHHASA JIMTEPATYPA 
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Jlokaagn Akagemun nayr CCCP 
1959. Tom 127, Ne 1 


B. Ae BYPKOB u M. H. KOULWJIAKOB 


O JMHAMHYECKOM BAJIAHCE B TIOJIE TJIYBAHHbIX TEGEHHH 
THXOrO OKEAHA 


(ITpedcmaeneno axademuxom B. B. lyaetxuneim 14 III 1959) 


Jiunamuyeckuli GamaHc B Nose MHTerpasbHOrO BeTpoBorO TeyeHHA B Oapo- 
KJIMHHOM OKeaHe OMHCbIBaeTCH B CTAaI\HOHapHOM CJIyuae ypaBHeHHeM IIOJIHbIX 
norokos [IrokmMaHa— Myuxa (?,”): 


04 a4 ath df a rot,+ bn 
a(S 125098 = ore dy Ox it ny vat (1) 


H 
CN ayes mead Ss 
Snecb $ — (byHKUMA NOJHBIX MOTOKOB, Mpwyem 3-=Sy=\ vdz, rne Sy 
0 a 
nH oo Me pH HOHaJIbHBIe COCTaABJIAIOULHE TOJJIHOrO WloTOKa H CKOpOCTH, a 


H—ruayOnuna oxkeaHa; f — Mapa- 
mMeTp Kopwouuca; t— TaHreHiHaJib- 
Hoe Hallps2keHHe BeTpa Ha NMOBepx-— 
HOCTH OKeaHa; A;,— KosddpuHuveHT 
TOPH3OHTaJIbHOrO TypO6yJIeHTHOrO O6-— 


MeHa; Pp — CPCHAA MVJIOTHOCTb OKea- 
HHYeCKOH Bob. Y paBHeHue 3anucaHo 
WIA CeBepHoro HomymapHa. Opnako 
peleHue ypaBHeHua (1), MOMMMO H3- 
BeCTHbBIX MaTe€MaTHYeCKHX TPpy]HO- 
cTeH, yCJIOXKHAeTCA elle TEM, UTO Be- 
JIMUHHa KOSppuuneHTa A; OcTaeTCA — 
B HacTosllee BpeMA HeompeeseH-— 
HoH. Hexkoropbie uccleqoBaTeJv Cuu- 
TaloT, TEM HE MeHee, YTO B OTKPbI- 
Samet TbIX UaCTAX OKeaHa MepBbI ule 
© 3850 © ypaBHenna (1), oTpaxarollHi pos 

| TOPH3OHTaJIbHOrO TypOyJIeHTHOTO Tpe- 

HHA, TpeHeOpexkuMO MaJI 110 cpaBHe- 
@ 3835 HHIO C J[BYMA OCTaJIbHBIMH (3,4). Or- 
pete clofla BbITeKaeT WIMpOKO paciipoctpa- — 
HeHHOe BbiIpaxkenue OamaHca B nove 


©3854 


©3847 


rIyYOHHHBIX TeveHHii 


Hi 
4 4 df \ 
— rot,t = — \ vdz. 2 
Puc. 1. Tlonomwenve cranuui 9kcnelMUMOHHOrO p 3 dy ( ) 
cyaua «BuTasb» B HosOpe 1957 r. — cheppaue 2 
1958 r. 
CBICJI STOLO BbIPaxKCHNA 3aKJIIOUAeT- 


CAH BTOM,YTO B KBa3HCTallvoHapHon 
OKeaHHYeCKOH WM PKYJIAUHH B OTKPITHIX YacTax Muposoro oKeana JMBepreHua 
4HCTO ApeltpoBoro TeveHHA YpaBHOBelIMBaeTCA DMBepreniMelt OOpaTHOrO 3Haka 
rpaXWeHTHOTO TeYeHHA 3a CUeT SekTa WiaHeTapHol 3aBuxpeHHocTH. Ilonaraa 
70 


AMCHTHOe TeYeHHe reocrpoduyeckum, NOJIYY4HM OKOHYATEJIbHO 


rotzt = 2 Higt| (2 oa dz. (3) 


€Cb § —~ YCKOPeHHE CHVIbI TAKECTH; ~ —Treorpaduyeckad wupota; R — pa- 
ye Semi; p — NepemMeHHas nmoTHocTh oKeaHHuecKol BOLE; D — riyOuHa 
cyTCTBUA reocrpouyeckoro TeyeHua. 3HaK MMHYC B BbIpaxenun (3) orHocuTca 
{tOXKHOMY NOsywapuyw. 

CyukecTBeHHoe ynpomlleHne ypapyenusa (1), CBA3aHHOe Cc lipeHeOpexkeHuem 
*PBbIM WICHOM IO CPaBHEHHIO C JIBYMA OCTAIbHbIMM, MOSBOAeT CPaBHUTebHO 
‘TKO PpellaTb HeKOTOPbIe 3afa4unH JMHaMHKH OapoKJIMHHOFO OKeaHa. Crome, 


TSHpOra uC 2IScae a1 GIScemiii2no ep rep Olean MAS Mice S W125 19 16 2:ScuN1o7 Ocal 209 


nate t 
157,5° 162.5° 167,5° 172,5° Aja camIrT Souely2, 58 1070, ahoesoy 17S nls coe 


Puc. 2. TIpumep “kapTet cpemuei MuoromeTHel 3aBMXPeHHOCTH TaHreH- 
WHabHOrO HallpAxKeHuaA BeTpa. Jleto 1toKHOro nomymapua. Ludpr o60- 


3HauaIOT BEIHUHHBI — rot,t -108 yun/cm3 


HanpHMep, HCHOsb3yA BbIpaxkenue (3), OMpeleH/ NOMOReHNe HYMeEBOTO FOPH30H- 
Ta (rayOuHb! D) B Capraccopom mope. Myxk u Keppuvep Ha OCHOBe ypaBHeHHA 
(2) clemaIM MOMbITKY PaCCUHTaTb BeJIMYHHbI MOMHbIX MOTOKOB B CeBeDHOH MOVIO- 
Bune THxoro oKeaHa (*). 

Ojuako, HECMOTPA Ha WMpoKoe HCNOMb30BaHHe ycOBUA (2), BeCbMa xe- 
aTeIbHO MPOBEPUTb CMpaBeMIMBOCTb eFO IMMMPHYeCKHM yTeM. ABTOpbI HacToO- 
alleli CTaTbH JealoT NOMbITKY TaKOM MpOBepKH AA WeHTpasbHOK yactu Tuxoro 
oKeaHa. 
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B ocuosy pacueroB BeHuHH O6eHX 
yacTelH ypaBHeHHa (3) ObWwIH MOMOXKeHbI 
rufposloruyeckHe WaHHble 9 nap rry6o- 
KOBOJHbIX CTAHUMU, BbINOJIHeHHbIX 9KC- 
Me@RHIMMOHHbIM Cy{HOM Muctutyta oKe- 
aHosorun AH CCCP «Butsa3b» B WeHT- 
pasibHow yacTu Tuxoro oKeaHa B HOAOpe 
1957 r.—deppane 1958 r. (puce. 1), u 
3aBUXPCHHOCTb TaHIeHWHaJIbHOrO Ha- 


IIpAXKeHHA BeTpa Hal ITOH UaACTbIO OKe-- 


aHa, 3aHMCTBOBAaHHa 3 padorbl 
H. C. JIprrouxunon* (puc. 2). H.C. JIpi- 
TOUKHHa paccuvTala cCpeHHe MHOTO- 


JleTHHe 3Ha¥eHHA Tot, T WIA Karxkoro 
MecaAlla B C€BEPHOM NOJyWapHu u cpel- 
HH€ MHOTOJIeTHHE 3HAYeHHA WIA seta 
1OKHOTO Moyuapua. B KauecTBe uc- 


XOJHbIX JA@HHbIX MIA pacueTa 3aBUX- — 


PeHHOCTH TaHreHWMalbHOTO HalipsxKe- 
HHA BeTpa OHA MPHHHMaJla COOTBeTCT- 
ByIOllMe CpeqHHe MHOroeTHHe 3Hauye- 
HHA BeTpa B 5-rpajlyCHbIX KBapaTax 
(°-*). IIpu pacuere H. C. Jlprroukuna 
culeloBayia MeTOZHKe,  U3J1IO%KeHHOM 
J. A. Lporatinesnm (8). 

Mi3BecTHo, 4TO CHCTeMa KBa3HCTa- 
IMOHAPHbIX TIYOMHHBIX YTreocTpoduyec- 
KHX IIOTOKOB B OKeaHe BeCbMa YCTOHUH- 
Ba BBHAY Oolbuioro (MopsyKa Mecslla) 
nepHoa mpucnocoOseHuA MOTOKOB K 
jelicTByroulemy Betpy (°). Mono cun- 
TaTb NOSTOMY, 4YTO HCMOJb3yeMbie HAMM 
TrHApouormyueckve JlaHHble JOCTaTOUHO 
XOPOIWO OTpaxkaloT CpeHece3OHHbIe yc- 
JOBUA. BuausHve Havlaratouleroca Ha 
cpefHee COCTOAHMe CYMLeCTBeHHO HeCcTa- 
IMOHapHOro Mpollecca BHYTPeHHELO BOI- 
H€HHA ObWIO UCKJIOUeHO yTeM OcpeHe- 
HUA MJIOTHOCTH BOJbI BLONb paspe3sa NO 
MeTOy HCKIOUeHHA =cHuHycouzH. IIpu 
3TOM OKasaJl0cb, TO addpekT BHYTPeH- 
HerO BOJIHCHHA MaJlO BJIMAeT Ha pe3yJIb- 
TaT pacueTa. SaMeTHM, HaKOHEell, uTO 
MaCllTaO 34BHXPeCHHOCTH BeETPOBOrO NOWA 
3HAUMTeIbHO MpeBbliliaer paccTosHue 
MexK]y paspesamH «BuTasa». ITo o6- 
CTOATEJIbCTBO BMeCT€ C YKa3aHHbIMu 
BbIWe MelaeT pacuyer mpaBoH uactTu 
ypaBHeHHa (3) nO HalIMM JaHHBbIM BHoU- 
He I[paBOMepHbIM. 

Tny6una craHinii Bo Bcex mapax 
MpHBOwMacb K cpefHeH. IIpu stom 
YUMTHIBAIaCh HE TOJIbKO TiyOuHa Ha 
CTAHUMAX, HO HW BeCh NpoOdusb [Ha BloNB 
JIMHHH, COCJMHAIOULeH Napy craHuni. 


* He ony6muKopano. 
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Pacuer BeIMYHH MpaBol yacTH ypaBHeHuaA (3) MpousBOAMIICA AIA JByX Nos0- 
HHH HyJleBoro ropuHsouTa. B mepBoM clyyae NpHHuMasocb yclopue D = H; 
-BTOPOM CJlydae BbIONPaOCcb TaKoe NOJOXweHHE HYJeBOrO TOPH3OHTAa, YTOOBI 
MJIYYWHM OOpas0M yOBJIeETBOPHTb yCOBHIO (3), B KOTOPOM JleBad YaCTb u3- 
CTH. 
PesysIbTaTbI pacueToB NpHBeeHb! B Ta6T. |. M3 Ta6muUbI BUHO, YTO BO BCeX 
MCKJIIOUCHHA = ClyuadxX aOcoulOTHaHt BeIMYHHAa WMBepreHUMH 4HCTO 
efdoporo NoTOKa HaMHOro (B cpeyHem B 10 pas) mpeBocxo_UT BeIMYHHYy H- 
reHUMM reocTpoduyeckoro NoToKa B Mose cub! Kopvomuca, He3aBHCHMO OT 
JIOKCHAA HYJIEBOrO FOPH30HTA. 3aMeTUM, UTO AHBEpreHUUA YACTO ApekdoBoro 
TOKa paBHa JieBOH UacTH ypaBHeHHsA (3), WeeHHOH Ha TapamMetp Kopuosnea, 
epeMeHOH 3HaKa JH 1OXKHOFO Mo ywapusA; AuBeprenuua reocrpoduyeckoro 
TOKa paBHa 1paBok YacTH ypaBHeHHA C TeM Ke KoOIPPuUNeHTOM HC Mepeme- 
MM 3HaKa JIA CeBepHOrO NowywapHa. 
| Pacuernl 3acTaBJAIOT Hac CelaTb MpelBapHTeMbHbIM BLIBO],YTOBILCHTpadbHOH 
ictu Tuxoro okeaHa yculoBne (3) He BLINOHAeTCA. STO 3HayHT, YTO pH usy4e- 
‘M JIMHAMMKH FJIyOHHHBIX BO] OKeaHa MbI HE MOXKEM OFPaHHYHTbCA YYETOM TOJIb- 
) 3ABHXPeCHHOCTH BeTPOBOTO NOMA Hal OKeaHOM UH MWaHeTapHOH 3aBHXPeHHO- 
. Ilo-BHaMMoMy, Hajlo CUMTAaTb, YTO THHaMHYeCKHH OallaHc B CHCTeMe KBa3H- 
IWMOHAPHOH TyOHHHOH OKeaHHueCcKOH UMPKYJIAWHM OcTHraeTCcA pH aKkTHB- 
M Y4aCTHH CHI TOPH3OHTAbHOTO TYpOyJIeHTHOTO TpeHHA. 


VuctutyT okKeaHomorHu ] Tlocrynusio 
Axkallemun HayK CCP 11 II 1959 


WHMTHPOBAHHAS JIMTEPATYPA 


feb. b. Wlroxma . Tp. Uucr. okeaHonorun AH CCCP, 3 (1949). 2 W. H. Munk, 
(of Meteorclogy, 7, Ne 2 (1950). * W. H. Munk, G. F.Ca rrier, Tellus, 2, 158 
150). 4H. Stommel, Deep-Sea Res., 8, Ne 4 (1956). ® Monthly meteorological 
arts of the Western Pacific Ocean, Monthly meteorological charts of the Eastern Pacific 
an, London, 1945. © Pilot charts of the North Pacific Ocean, 1943 1945, 1949. 
ilot charts of the South Pacific Ocean, 1946—1947. * JL. A. Tl porauues, Tp. 
icT. oKeaHomoruH AH CCCP, 9 (1954). °® TI. C. Jim neiak uu, OcHoBHble Bonpocn IH- 


MMdeCKOl TeopHH 6apoKuHHOrO cod Mops, JI., 1957. 


| ie 


Jloxxagn Arnagemun wayx CCCP 
1959. Tom 127, Ns 4 


TEOPH3HKA 


tO. A. HBAHOB 


O CES3OHHOM H3MEHYMBOCTH AHTAPKTHYECKOrLO 
WMPKYMMNOJIAPHOrO TEYVEHWA 


(ITpedcmaeaeno axademuxom B. B. Mlyaetixunom 14 III 1959) 


Jia usyyeHua Bompoca 06 H3MeHYHBOCTH BO BpeMeHH AHTapKTH4¥eCKOrO 
IMPKYMMNOJAPHOFO TeYeHHA HCNMOIb3O0BaJIHCb MaTepHaJIbl HaOJIOJeHHH Ha CeMH 
paspesax skcnequnun JIucKospepu II (*). Bce stu paspesbl, BbINOHeHHbIe NPH- 
6M3HTeIbHO Yepe3 PaBHble MPpOMexKYTKH BpeMeHH (oOKosIO 1,5 Mec.), Mmpo- 
xomat mo 20° B. J. MexKy 10%KHOH OKOHeYHOCTHIO Adpuku u AnTapKTHJOH. 

Ilo 2aHHbIM HaOI02eHHH ObWIM BLIMHCJIeHbI TeYeHHA JMHAMMYeCCKHM Me€TOJOM 
Ha XapaKTepHbIX CTaHAapTHbIX ropH3ouTax. IIpH 3TOM BbIACHMJIOCb, YTO CTPyK- 

Typa AuTapkTuyeckoro WHpkyMno- 

TeatGaaictn JIAPHOrOTeYeHHA MepHOLHYeCKH H3- 

MeHseTcA. Tak, Ha lepBom pa3pese 
TeyeHHe MpecTaBAeTcA eMHBbIM 
MOTOKOM C MaKCHMAaJIbHbIMH CKOpo- 


TlonomeHHe OCHOBHEIX cTpyH AHTapKTHueckoro 
IMPpKYMNOJAPHOTO TeveHUA 


S Teorpaduyeckaa wupota CTAMH B pawoue 40° to. Ul., Haj 
= cTpyli Teuenua ; 
S Bpema BTOPOM pa3pese OHO IIpeCTaBJIeEHO 
a (oro yA SROs JIBYMA CTPYAMH C MAKCHMAJIbHbIMH. 
= CKOPOCTHMH TeYvYeHHA B pavouax 
°, ° J 
1/4725 VII 1938 r. 1020 Bee 48°; 40°10. wi. wT. &. (cM. Ta6a. 1). 
2 |24—30 VIII 1938 r.| 48°0 1. 40°0 to. m. K covkaJleHHi0, paspe3bl HMEIOT 
3 |4—6 X 1938 r. 46°0 10. w Pa3JIM4HYy!O TIPOTAXKeHHOCTb, Y4TO. 
4 |15 II—18 III 1938 r.| 4820 wo. 41°4 1O. I. leslaeT HEBO3MO2KHbIM olpelesenne 
5 41-16 XII 1938 r.) 43°0 10.10. PpaHM TeYeHUA HM W3MeHUMBOCTH 
6 | 27 I—5 II 1939 r. | 50°0 ww. 42°0 10.1. 
71 748 111 1929 Fr. e28c0 wo in 9TUX FpaHHl, B TeyeHHe rosa. STO 


OOCTOATEJIbCTBO 3aTPYMHAeT TAK KE 
BbIUMCIeHHe KOJIeOaHHH pacxojla 
AuTapKTHYecKOrO WHPKYMNOMAPHOTO TeyeHHA. TeM He MeHee MpescTaBsAeTcA 
WesecooOpasHbIM aTb XOTH Obl KaveCTBEHHbIe OWeCHKH 3THX KONeOaHuH. Ja 
STOH eH ObWIM BHIYHCJICHbI pacxobl NO OOWIHM WIA NATH paspesoB yacTAM 
(p =40°,0 u p = 54°,0 to. mw). Pesyprarb BEIYHCIeHH MOKa3bIBaIOT, YTO KO- 
meOanna pacxofa AunrapKTuyecKoro WHpKYMMOMApHOrO TeyeHHA UMeIOT MONY- 
rofsoBok nepuvor (puc. 1). 
[lia anaiu3a NpwuHH, OOycOBMMBaIOWIHX H3MeHuMBocTh AnTapKTHYecKoro. 
UMPKYMNOAAPHOFO TeYeHHA, WeecooOpasHO HCCJIeqOBaTb XapakTep BeTpoBOro 
NOJIA WH efO H3MCHECHHA BO BPeMeHH B Mpesetax Teyenua. Jima sToro Mo noo 
cpeqHero aTMOcepHOrO WaBJIeHHA, NOCTPOCHHOMY JIA JIETHHX MeCALLeB {0% HOTO. 
nouymapua 1. M. Tay6epom (?), 6bwio BHIYHCIeHO TaHreHUMaJIbHOe HalipA2%KeHHe 
BeTpa Ha paspe3e AutapkTufa — Mbic Jlo6po Hayexgn. Jlanee, 118 BbIACHe- 
HHA H3MeCHEHHH TaHreHIMaJIbHOrO HaNpAxXKeHHA BeTPa BO BPeMeHH MO exKeHeB- 
HbIM CHHONTHYeCCKMM KapTaM Ha 1956 r. ObIIM BLIMMCIeHBI TpaqueHThl JaBleHuit 
mo 20° B. 4. Mexzy 60° u 40° 1. m. Pesynpratel BLIYHCeHHH NOKa3bIBatoT, 4TO. 
KOeOaHHA Tpamuenta JaBeHHA, TaK Ke KaK M KONeOAHHA pacxoa, HMeIOT TO- 
JIYPrOOBOK MepHo, MpPHYeM MaKCHMAJIbHbIe rpaMeHThI aTMOcdepHOrO LaBeHHA 
MIpHXOAATCA Ha BeECHY WH OCeHb 1OXKHOFO Noywapus (puc. 1). 
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Ilpopezenubie BBIMHCJICHHA MOKA3bIBaIOT, YTO MePpeMeHHAaA COCTABJIAIONLAaA 


HIe€HUMaIbHOTO HallpAXKeHHA, BETPa C MOCTATOUHOM TOUHOCTbIO MOET ObITb 
IIPpOKCHMHpOBaHa BbIpaxKeHHeM 


™ = T) COS (sy + 5) cos (cot of =) ; 


— aMIVIMTyya [TaHreHiMaIbHOrO HallpsxKeHHA BeTpa 10 )laHHBIM pacueta 
, rs 3 21 
\BHa}] Tt) = 0,5] (SGS); 9,, o,—uacToTe! KoneOaHuit: ‘op aE » Cg a 5 
'— lwupwva KaHaya (60—40° to. w.); T—nepvox KoneOannii, paBupiii 
Mec. 


- 


mbap 
40 


EY 
+ i} 
200 


Puc. 1. 1 — u3meHeHue rpaqueutTa aTmocdepHoro Japue- 

HHA BO BpeMeHIt; 2 — u3MeHeHHe pacxofza AHTapKTHyeC- 

KOrO UMPKYMNMOJApPHOrO TeYeHHA BO BPCMeHH; TOUKH — 

PaCXOJbl, BHIYHCJICHHbIC JHHAMHUCCKHM MeETOJIOM 110 aH- 
HpIM JIucKopepu II (2) 


IlpenctaBineT HHTepec BbIACHHTb, ABJAIOTCA JIM MOJIyYeHHbIe H3MeHeHHA 
AHTeHIMaIbHOTO HallpwKeHHA ONpeeAOWleH MpHyMHOH KoOsIeGaHu pacxojla 
AHTaPKTHYeECKOrO WHPKyMNOJIAPHOTO TeveHHA. 

| C sro membio paccmaTpuBaeTCca MpocTad MOfeb (BCe BeMUMHEI OT X He 
@BUCAT) KOJeOaHHH NOMHOrO NMOTOKa, OGyCJIOBJIeHHBIX KOJIeOaHHAMH TaHreH- 
|\WaJIbHOrO HalipsxKeHHA BeTpa. McxoqHad cucTeMa ypaBHeHul 3allHcbIBaeTCA 
Bue 


| Sy ce 
| IM GAEGEOE Sok (1) 
| as aQ 
y np Seen 
Ga ere (2) 
aP | 
gp pals (3) 
ag OS, 


A 
qe c — mapametp Kopvoasnuca; S; = \ udz— epeMeHHad COCTaBJIAIOWaA NOuI- 
0 


H 
oro moToKa B HampaBsenuu X; S, = vdz — llepeMeHHaA COCTaBJIAIOWLaA 


0 
| A+ z 
MOJHOrO moToKa B HalpaBleHHH Y; Q= \ dz\ edz — HHTerpaIbHoe aB- 
0 0 : 

neHve; t— TaHreHI[MasIbHoe HallpsxKeHue BeTpa; €—mpeBbIlleHwe ypoBHA. B 
TUX YpaBHeHHAX ocb X HallpaBseHa Ha BOCTOK, OCb Y Ha ceBep, Ocb ZBep- 
THKaJIbHO BBepX. 
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3amenaa (x, y,Z) CPeMHHM 3HaveHHeM IIOTHOCTH p M TipeHeOperad Ma- 
JIBIMH WICHAMH, MOX%KHO NOJIYYHTb BbIpaxkenue Lia Q 


Ja 

Q = gH dy : 

Ucnomp3ya ypaBHeHie HepaspbIBHOCTH, MpaBylo YaCTb ypaBHeHHA (2) Mox- 
HO 3alIvcaTb B Buse 


os 
a Ae CS (5) 
Fe 
oS 02S 
= cS; = gi \ se (6) 


B pe3ymbTaTe pelieHua cucTemb! (5), (6) 4 MpeHeOpexkeHHA UneHaMH Ha 
mBa u OOulee NOPAAKOB MeHbUIMX OCHOBHBIX WIeHOB, Obl MOyYeHb! BbIpaKe- 
HMA [JIA MOJIHbIX MOTOKOB 


i See ae (7) 
pce i 
Sipe es Oe (8) 
| Gep 


Vuterpauna (8) or 0 no L naer Bpipaxenne pacxofa AuTapkTuyeckoro WHp- 

KYMNOJApHOrO TeveHHA ; . 
Reena ae (9) 
0102p 

Pe3yJIbTaTbl He€MOCpeMCTBeEHHBIX PaCueTOB MO BbIpPaxkeHHIO (9) HaHeCeHbI Ha 
rpaduk (puc. 1). M3 pucyHka BUHO, YTO TeopeTHuecKad KPHBaA koNeOaHH pac- 
XOfla HaXOJMTCA B XOPOUIeM COrlacHH C JaHHbIMH pacueTOB NO JHHaMHYeCKOMYy 
metowy. Mexyy KouleOaHHAMH rpasHenta aTmocdepHoro JaBIeHHA H KONeOaHHA- — 
MH pacxoja HaOwolaeTca CiBUur (a3, paBHBI 7/2. HeoOxoluMo TakxKe 3aMeTHTD, — 
YTO BbIpamkenne (8) XOPOMO OTPaxaeT OMMCAHHBIe BbILMe H3MCHEHHA CTPYKTYPbh 
AHTapKTHYeCKOTO LMPKYMNOJAPHOrO TeyeHHA. 

TakuM 06pas0M, BbINOJIHeHHbI€ PaCueTbI NOKa3bIBaIOT, YTO pacxoy AHTAapKTU- 
yeCKOrO IMPKYMNOJAPHOrO TeYCHHA MCMbITHIBAeT CYUIECTBEHHbIe KOeOaHHA 
C MOJIYFOMOBbIM MepHOOM, COMpoBoxAaloulvecA NepHowuyecKHMH H3MeCHeEHHAMH 
CTPyKTYPbI TeYeHHA, MpHyeM BCe STH KOeOAaHHA OMpeeAIOTCA MepeMeHHBIM 
BO BPeMCHH BETPOBbIM TOJIeM. 

Jif BbIXCHeHHA MHOrOJeTHeM H8MeHuHBocTH AHTapKTM4¥ecKOoro WMpKyMno- 
JIAPHOTO TeEYEHHA Obl MpOBeeH aHaJIH3 pa3spe30B, BHINOMHEHHBIX SKCHeAMUMeH | 
Jlucxosepu II (*) u Bropott coperckoit anrapKTuuecKoli akcnequuMel Ha mn- 
3eJIb- 9/1eKTpOxope «Ob» (*). O6a paspesa mpoxoLaT no 20° B. A. OT KPOMKH JIbLOB 
Mo 1Ox%KHOK oKOHeuHOcTH AdpuKkn. Paspe3 askcnequnuuu JIucKopepn II chenan 
B 1939r. B nepnogc 7 II no 18 Il. Paspes Bropofi copercko anTapKTu4ecKolt 
SKCIeLMUMH BBIMOHEH B 1957 r. c 21 II no 12 III. Pacnpeyenenue rugpouoru- — 
4ueCKUX XapaKTePHCTHK Ha STHX pPa3spe3zax B OOMIEM TOxecTBeHHO. Hau6onee — 
CYILECTBEHHBIC Pa3IMYHA NOABJIAIOTCA TOKO B CeBEPHOH YaCTH paspe3sa, KOTO- — 
pax, CTporo roBops, y2xKe BbIXOLUT 3a Mpeyenbl AnTapKTHYeCKOro WUpKyMNomAp- 
Horo TeveHun. Pasimuua 2%e B pacMpeeeHuH TemMepaTypbI HM ComeHOCTH Ha 
STUX JBYX pa3spe3ax B Mpefelax UCCe-yeMoro TeYeHHA He3HAUMTeIbHbI HW 10 
cyllecTBy He CpaBHHMbl C H3M€HEHHAMM THAPOMOrHyeCKUX XapaKTePHCTHK OT 
ce30Ha K Ce30Hy. 
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J\ia onpeseeHHA MHOrO/eTHeH H3MCHYMBOCTH LWMPKYJAWMH anTapKTuyec- 
4X BO MO 3THM JBYM pa3pe3aM Obl NOACUMTAHbI CKOPOCTH TeyeHH Ha Xa- 
JAKTePHbIX CTAHJapTHbIX ropHsouTax. Pacxoy no JaHHEIM Bropod copercKoi 


joe IWMPpKYMMOJIApHOe TeYeHHe HJIM He HCHbITbIBAeT CYIULCECTBEHHbIX MHOFoJleT- 
MX KOeOaHHH, WIM Ke STH KONeOAHHA UMeIOT Nepvon, Ouu3skuu K 18 rofam 
paspes BropoH coBercKOH aHTapKTMYeCKOM AKCMeAMUMH BbIMOHeH Ha 18 ser 
3xKe pa3pesa uckopepu | 

Hajo nojlaraTb, YTO MOJYYeHHbIe BLIBOAbI O XapakTepe usMeHeHUii AutTapk- 


VMucrutyT okeaHomoruu Tlocrymuuo 
Axayemun HaykK CCCP 13 III 1959 


WHTMPOBAHHAS JIMTEPATYPA 
1 Discovery Reports, 24 (1947). 2 IT. M. Tay6ep, Autapxtuxa, 4. I, OcHosupie 


ie KIMMatTa u Morogbl, JI., 1956. * Oruer o paborax BToporo petica MopcKoli Anta pKTH4e- 
oO 2KCMeAMUMM Ha LM3enb-3nekTpoxoge «O6p», 4. Il, CCCP, Muposolt Wentp AaHHBIx, 1958. 
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Jloxnayn AkayeMun Hayk GGGPR 
1959. Tom 127, Ne 1 


TEO@H3HKA 


B. HW. KPACOBCKUHH, H. C. WIKJIOBCKHH, 10. H. PAJIbMEPHH 
u E. M. CBETJIMIKMM 


OBHAPY)KEHME B BEPXHEM ATMOC®EPE C MOMOLIbIO TPETbETO 
CIYTHHKA JQJIEKTPOHOB C 3HEPIMEH OKOVJIO 10 kas 


(ITpedcmaeaeno axademuxom A. H. Bepeom 14 IV 1959) 


Ha TperbeM COBeETCKOM UCKYCCTBEHHOM CITYTHHKe SeMJM, 3alyuleHHOM 
15 V 1958 r., Obl mocTaBJIeH SKCMepHMeHT MO HeMocpeCTBeHHOMY OOHAa- 
Py2KeHHIO B BepXxHeli aTMocibepe He OCOGCHHO %eCTKUX S/IeEKTPOHOB (77%). He- 
CKOJIbKO Ooulee xKeCTKaA HX KOMMOHeEHTA UCCeLoBaslacb Mo3sqHee ApyruMu 
ucciemopateiamu (4, °). AHasIOrHuHbIe SKCIMePHMeHTb! NPOBOAMJINCb Cc NoO- 
MOLLbIO pakeT H B OGMACTH NOJAPHBIX cuaHuH (°). 

OnucpiBaeMbld 9KCHEPHMEHT XapaKTepeH TeM, YTO MpakTHYeCKH perHcTpH- 
POBaJIHCb TOJIbKO 3JIEKTPOHbI C SHEP AMH B ACCATKH KUJIOIICKTPOHBOIbT. IIpu- 
MeHAeMbI€e HHAHKATOPbl He pearHpoOBaJIH Ha CO3aBaeMOe ZSTHMH IJIEKTPOHAaMU 
B aTMOCcdepe H B KOplyce CNYTHHKA PCHTTEHOBCKOe H3J1YYeHHe, MOCKOJIbKY MpH- 
MeHAJHCb TOHKHe dpblyopeclupyloulue SKpaHbl (ZnS, akTHBHpOBaHHbI Ag), © 
cojlep2kalue 2 mr BelllecTBa Ha | cm”. STH 9KpaHbI NOTVIOW aM MOJHOCTbIO yKa- 
3AHHbIe BbIlle 3CKTPOHbI V JIMIWb BECbMa H€3HAUHTEJIbHYIO YaCTb MpOXOAMero 
yepe3 HHX peHTreHOBCKoro H3syyeHHA. I]poToHbI ¢ SHEPrHAMH B HeCKOJIbKO 
J€CATKOB KUHJIOICKTPOHBOJIbBT Ha 9TH WHXNKATOPbl He BO3MeHCTBOBAJIN, 
MOCKOJIbKy Tepe SKpaHaMM ObWIH PaciosO*RKeHb!l aJIOMMHHEBbIe GouLrn (0,4 
u 0,8 mr-cm~?). Ecau Ob1 perHcTpHpoBaslocb H PeHTTeHOBCKOe U3JyyeHHe, TO — 
NOJIYYeHHbIe CBECHHA HCKA3HJIN Obl HHPOPMALHIO O LIHPOTHOM HM BBICOTHOM pac- — 
pefeleHHu KOpnyckyu-31eKTpoHOB. Bepxuasa aTMocdepa 3emsu, B OCO6eHHO- 
CTH B 30H€ MaKCHMaJIbHOH NOBTOPAeCMOCTH MOJIAPHbIX CHAHHH, NOM BOS TeHCTBHeEM 
9JIEKTPOHOB C YKa3aHHBIMH BbILWe SHCPrHAMH NpeBpalllaeTcA B M3 yUaTeb PeHT- 
TeHOBCKHX JyueH. II]pumMepHO NoOBHHa STOTO H3/1yY4eHHA HeH36EKHO yXOAUT 
BO BHellHee MpoctpancTBo. Ilostomy annmapaTypa Ha BBICOTHOM pakeTe uuu 
CHYTHHKe OyfleT OO yuaTbCA He TOJIbKO PeHTTeCHOBCKHM M3JI1YYeHHeM, BO3HH- 
Kal0llMM B HX KOpllyce, HO MH M3JlyyeHveM BCeli BepxHel atmocdepnI. TlockompKy 
PeHTTeHOBCKHe JIy4H HavOoulee HHTCHCHBHO TeHEPHPYIOTCA BOH3H 3OHbI Mak- 
CHMaJIbHOH MOBTOPACMOCTH MOJIAPHbIX CHAHMH HU 3Ta 30HA CTAHOBUTCA BHIMMOLK 
Ha], 9KBaTOPOM Ha paccTOAHHH ~2,5 paylMycoB 3emJIM OT ee IleHTpa, TO MaKcH- 
MaJIbHbIM MOTOK STOFO H3IYYeHUA Hall 9KBATOPOM OyjeT BONM3H YKa3saHHOH O6sa- 
cru. B Apyrux 9KcnepHMeHTax HapsAJly C XKeCTKUMH SJeEKTPOHAMM MU MpoTOHaMH 
PerHCTpHPoOBaOCb HM XOPOUWIO MPOHHKaloulee PeHTTeHOBCKOe U3JIyYeHHe, TO 
WelaeT MHTepMperalwio MOJYYeHHBIX Pe3YJIbTATOB KOCBEHHOM HIM He COBCeM 
OMHO3HAauHOH. 

Ilockobky B KayeCTBe NOMMIOTHTeel HAMM MPUMeHAJIMCh aJIIOMAHHeBBIE 
(OUIbTH Pa3sM4YHOH TOJIMNMHbI, TO, KPOMe Oe€HKH HHTCHCHBHOCTH MOTOKOB He 
OCOOCHHO 2KECTKUX BICKTPOHOB, YAalOCb OllCHUTb HM «9KBUBAJICHTHYIOy 9HEp- 
rH10 SJIEKTPOHOB. MuAuKaTOpbl rpakyHpoBasHcb B MapaJIebHOM NOTOKe MOHO- 
XPOMATHYECKUX IJICKTPOHOB, NepMeHIMKyJIAPHO MafaroulAx Ha cyopecuupyro- 
IHe SKpPaHbl, DJIA WMpOKOrO AwanmasoHa SHeprul. C HSMCHEHHEM 9HEPFHH SeKT- 
POHOB H3MeCHAJIOCh OTHOIICHHE HMHTeCHCHBHOCTeH perucTpHpyeMbIx (oroosvie- 
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PHTaMH U3 yYeHHH OMMHAKOBBIX dwiyopecuupyrouux skpaHoB. IloroK Hemo- 
DX POMATHYeCKUX KOPMYCKyJ BepXHeH aTMOCHepbI TakxKe CO3aBaJl B OOOUX HH- 
HKaTOpax pa3JIMUHble CHTHaJIbI. HaOsroaeMOMy COOTHOLIeHHIO CHrHaJIOB COOT- 
STCTBOBAJIO ONpefeseHHOe 3HAaYeHHe SHEPrHH MOHOXPOMATHYECKHX IIeKTPO- 
DB, KOTOPOe M ObIWIO Ha3BAHO K9KBUBAICHTHOM» HEpruveli 9eKTPOHOB. Uyscr- 
HTEJIbHOCTb MIPHMCHEHHbIX HHAMKATOPOB [WIA SIEKTPOHOB Cc aHeprueh 10 K>B 
D CPaBHeHHIO C SJIEKTPOHAaMH C SHepruel 40 K9B yMeHbIalacb B 30 pas WIA TOH- 
bu HB 3-10? pas AA TocToH dombru. Takum OOpa3som, «39KBHBaJICHTHOe» 3Ha- 
PHHe YKa3bIBaJIO, YTO OOJbIIMHCTBO SJIEKTPOHOB HMeeT SHEP, MeHbIINE 
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HKBMBAaJIeHTHOM. B mpeyeiax WkKaJl H3MepeHHli HW BCJIeCTBHe HEKOTOPbIX HeOJ- 
DPOAHOCTeH TOJLMIMH (OUbr MpPHMeHEHHbI€ MHAMKaTOPbl perucrpHpoBawu 
ICKTPOHbI C SHEPrHAMH, HayHHaa c 10 K9B. XapaKkrepucTuKa ycusuTenel 
pla CleaHa HeMHeEHHOM H, MO BOSMOXKHOCTH, TAKOM, UTOObI PerHCTPHPOBaTb 
bra pada MHTCHCHBHOCTH H3JIyYeHHA Cl yOpecWMpyrloulux 9IKPaHOB. ITO Obwio 
YUeCTBJICHO C TOUHOCTbIO B HECKOJIbKO JeCATKOB npowenToB. IIpexye Bcero 
pefeAacb pa3HOCTb JOrapHMOB TOKOB JBYX HHAMKaTOPOB, a MO Heli Ha OC- 
DBaHHH rpaXyHpOBOUHbIX KPHBbIX «“9SKBUBAJeHTHAA» 9HEPruA JeKTPOHOB. Ilo 
»KBUBAJICHTHOH» SHEP HAXOMMJICA «SKBUBAJICHTHbIM» TOK MOTOKa MOHOXPoOMa- 
MUeCKHX SJIEKTPOHOB, a 3aTeM HM eFO «SKBMBaJICHTHAA» MOWLHOCTb, ABJIAIOULAACA 
POH3BeeCHHeEM «9KBUBAJICHTHBIX» SHEP UW TOKOB. 

Ilepeq wHquKaTopamMM pacnoviarasiMcb OFpaHHUHTeIbHblIe AuadparMpl, o6e- 
eCuMBaBllve perucTpallHio KOPMycKkyJI B TeseCHOM yrsle B 1/4 cTepaqHanHa. 
TOOL NOJIYYHTb BeJIMUHHbI «9KBUBAJICHTHbIX» TOKOB HM MOLIHOCTeH, paccun- 
AHHbIeC HacTepaflWaH, H3MepeHHble 3HAYeHHA OJDKHbI ObITb YMHOKeHbI Ha 4. 
#AMETHM OJHAKO, UTO JJIEKTPOHHbIe NOTOKH MOPyT OO/aaTb 3HAYHTEJIbHOW aHv30- 
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Mmerolllics B Halllem pacnopsxKeHHuH paflMOTeeMeTpHueCKHH MaTepHaJ no- 
OHeT ClelaTb PA, HOBbIX 3aKJIIOUCHHH, BECbMa CYII[CCTBEHHbIX C Treodusnyec- 
joH TOUKU 3peHHA. Bnepsple pu MCCJIeqOBaHHU BepXHeH aTMOCHepbi OOHAPyx*e- 
bl HEMOCPeJCTBeEHHO He OCOGEHHO XKECTKHE BIEKTPOHI C 9HEprHeH OKONO 10 K9aB. 
PHU PerHcTpHpoBasNCb Ha BbICOTAaXx OT 470 Jo 1880 kM Hay ypoBHem Mops. Han- 
CHbIUad HHTCHCHBHOCTb 3aperHCTPpHpOBaHa Hajl reOMarHHTHbIM 2KBATOPOM Ha 
picoTe oKoIO 1300 xm.IIpu «skKBuBaNeHTHOH» sHepruM OKONO 20 K9B UX MMHH- 
AJIbHbIM TOK OMeHHBaeTCA MpuOmusuTeIbHO Kak 107!* a-cm~®-crepayuaH™?. 
a cpeHHX HM NOMAPHBIX WMpoTax, BIVIOTb oO 60° reomarHHTHOM wWHporTHl, 
1H SJICKTPOHOB C 3KBUBaJIeHTHOM 9HeprueH oKONIO 12 K9B OObIeH B HOUHOe 
bema Tok 5:10- a -cm~? -crepamuan~! u uHorga Oomee uem 10-1 a cm~ cre- 
Byuan-!. OryebHbIe MOBbILeHHbIe 3HAYeEHHA PerHCTPHpyeMoro TOKa OTMeyAa- 
MICb lake Ha 4° reomarHuTHOH wupoTH. He6esbluTepecHO OTMETHTb, YTO NOAB- 
PHH€ 3HAYHTEJIbHbIX PerHCTPHPYeMbIX TOKOB HaOJOfaeTCA BO BHESKBATOPHaJIb- 
ol 30He NOBBILICHHOH HOHM3AallMH B OGacTH F, onucaHHoili B (’) 
IIlpu mocraHoBke 9KCMepHMeHTa He OXMaslocb, YTO HHTCEHCHBHOCTh MOTOKOB 
M€KTPOHOB OKaxKeTCA CTOMb Gosmbuioh. BeeycrBue [sToro BO MHOrMX CilyuaAx 
nmmapaTypa HaxOsWaCb B 3alliKaJICHHOM COCTOAHHH, HM TOra OblIO HEBOSMOXKHO 
CHUTb HHTCHCHBHOCTb WH «3KBUBaJICHTHYIO» JHEPIHIO PeFHCTPHPYeMbIX SJICKT- 
OHOB. OHOBPeMeEHHBIX OTCUCTOB JBYX HHAMKATOPOB B He3alliKaJIeHHOM COCTOA- 
“MM OKa3asiocb HemMHoro. Ha puc. | u3s06paxeHa 3aBHCHMOCTb HHTCHCHBHOCTH 
DTOKOB 3JICKTPOHOB OT UX «9KBMBAJICHTHOM» SHEPrHH Ha yyacTKe OT—42 Jo 
54° reoMarHHTHOM WHpOTbI B O6slacTu BEICOT OT 1720 no 1880 km B HOUHOe BpeMA 
V 1958 r. Haq toxHOH uacTrbio Tuxoro oxeana. Ilo ocu a6- 
ucc B JIHMHeEHHOM MaciliTa6e OTOXKeHbI 3HAYeCHHA  <«3KBUBaJIEHTHOL» 
epfHH 3JICKTPOHOB B K93B, a MO OCH OpfuHaT B JlorapudMu4yecKoM 
aciuTa6e — IIOTHOCTH HX «9KBHBaJICHTHBIX® TOKOB B a-CM~* TIpH yCJOBHH, 
(0 OHH COOTBETCTBYIOT MapaJJIeIbHOMY NIOTOKY 9JICEKTPOHOB, T. e€. 6€3 YMHO- 
enna W3MepeHHbIX 3HaueHHH Ha 4 cTepaguaH™. KoulieHTpHveckuMu Kpy2KKa- 
A OTMEYECHHI MOBTOP AION ECA 3HAYEHHA PABHBIX HHTCHCHBHOCTeH C OMHHAKOBBIMH 
KBUBaJICHTHBIMH» SHEPrHAMM YaCTHU. C yBeIHYeHHEM «SKBUBaJICHTHOM» 9Hep- 


[HM IJIEKTDOHOB HX YNCJICHHOCTb ObICTpO YMeCHbIUNaeTCH. 
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Ilpu BpalleHuu CiyTHHKa BOKpyr ero AByX OCeH MpOHCXOAMJIN CylLeCcTBeCHHBIE 
H3MeCHCHUA HHTCHCMBHOCTH 91CKTPOHHBIX MOTOKOB. OfHaKO HHOrAa Hao Mach 
BapHallMH WHTCHCMBHOCTH WM «9KBUBaJIEHTHOM» ZHEPIHH SJIEKTPOHOB 3a IPOMe- 
%KYTKH BPeCMeHH, ropa3O MeHbIMe CaMOrO KOPOTKOTO Nepwofa BpallleHuA CYT 
HuKa. Cample ObICTpble OOHap y2KEHHbIE 
H3MCHEHHA MpOHCXOJMIM 3a BpeMs 
okoso 1/, cek. Bowsee ObicTpble H3Me= - 
HHUA He 3aperucTpHpoBaHbl. Bpawie- 
HHe CNYTHHKA H3MeHAJIO NMoOwKeHHe 
BXOJHOFO OKHa HHJHKAaTOPOB OTHOCH= 3 
TeJIbHO HallpaBJIeHHA M@arHHTHbIX CH 
JIOBbIX JIHHHH. ; 

<OQKBUBAJICHTHAA» SHEPIHA QIeKT- 
POHOB B Ooslee HH3KHX WHpoTax MMe 
Jia MOBbIMeHHbIe 3HaveHHA. MakcH- 
MaJIbHad 3aperHCTPpHpOBaHHasA BeJIM= 
yuna 40 K9B. B nomApHbIxX OOacTAXx 
3aperHCTPHPOBaHbI TOJIbKO HaHMeHb 
Wve 3Ha4ueHuA OKOIIO 10 K9B. 

MoxKHO OMeHHTb TeJIeCHbIM rou 
BOKpylr MarHHTHOH CHJIOBOH JIMHMH, 
BHYTPH KOTOPOro 3apAXKeHHbIe KOp- 
MyCKYJIbI MpOHHKaIOT B aTMocdepy 
Hu2kKe JaHHOH BHICOTH (*). Hanpumep, 
Ha reoMarHuTHo wWupote 50° pacrBop. 
KpHTHYeCKOrO TeslecHOro yrvia Ws 
o6ecneuyeHHA MpOHHKHOBeHHA YaCTHIL 
c Bpicor 1500—2000 km B paloubi 
HwKe cox F wuoHocdepb JouKeH 
MMeTb BeslMunHY OKOJO 100°, uToO 
Goble yruia 3aXBaTa MHAMKAaTOpoB. 
B cere STOro MpecTaBsIAeTCA BO3- 
MOXKHBIM OW€HHTb MOJHbIM MOTOK OnI- 
CTPbIX 9JICKTPOHOB, MPOHHKAaIollHx 
B Ooslee HH3KHe CON aTMOCdepHI. Tak 
HallpHMep, JIA CIyuad MHHAMAaJIbHbIX 
TOKOB 9TOT TOTOK 9HeEprHH paBeH 

’ al LE a A IIpHOH3uTeIbHO | apr -cm~? -ceKk7}, 

YTO BHOHE JOCTATOUHO WIA OMOJHH- 

Puc. 1 TeJIbHOK MOHH3alMH U pasorpeBa 

BepxHelH aTmocdeppl. Ilo cBoel BemH- 

YMHe OH OM30K K TOM, KoTOpas no Belitcy (°)u Uenmeny (2°) neo6xonuma AA 
nojWlepxKaHuA rpasvenTa TemMlepaTypbl B BepXHel aTMocdepe oKovo 5°/kM u 
KOTOpad He MOxKeT ObITb OOecTIeyeHa 3a CUeT 2KECTKOFO 3JIEKTPOMAPHUTHOTO H3- 
ayueHua Conia. : 

Tlockombky OOHapy2Xe€HHble SIEKTPOHHbIe MOTOKH HavOojlee HHTCHCHBHBI 
B Ooslee BBICOKUX TeOMarHHTHBIX WHPOTaX, MOXKHO MOO3peBaTb, YTO OHH ABJIA- — 
}OTCA HCTOUHHKAMM PasOrpeBaHHA M pacliMpeHHA BepxHeH aTMocibepbl, OGHa- 
PyXKeHHOTO MO TOPMO?KeHMIO MCKYCCTBEHHBIX CIYTHHKOB Seman (11, 12). Bapna- | 
WMH HHTCHCHBHOCTH NOTOKOB 93THX 3JIEKTPOHOB, MO-BHJMMOMY, 3aBMCAIMe OT 
COJIHeUHOH AKTHBHOCTH, MOIVIM Obl OOBACHHTh OOHAPY2KEHHYIO KOPPeJALHIO- 
M@XKY BEMYHHOK TOPMOXKEHHA CIYTHHKOB M HHTerpaJIbHbIM 9scptbeKTOM XPOMO- — 
CcbepHBIX BcrbIeK (1°), 

Ilorok 91eKTpOHOB ¢ 9HeprHeli KOO 10 K9B, NpoHNKarolNMi B Goslee HU3KHeE 
COW ATMOCHepbI MH MOTMOUaeMbIi B HAX, CTOJIb BEIHK, YTO HE MOKET ObITh OOBAC- 
HeH 3a cueT KOCMHYeCKHX wyuel (24-17), 


Wuctutyt cbu3uku aTMocdepbl . loctynuso 
AkajlemMHH HaykK CCCP 14 IV 1959 
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FEO@®H3HKA 


A. Tl. HAKOJIBCKHA 


COJIHEYHbBIE MPOTOHbI KAK NIPHUAHA YTPEHHHX HM HOUHBIX 
MATHMTHbIX BOSMYLIEHMM B BbICOKHX LWIMPOTAX 


(IIpedcmaeneno axademuxom B. B, Ilyaetixunom 4 II 1959) 


B pesyslbTaTe ucculeOBaHHil MarHUTHBIX BOSMYILeHHH, NpOBeeHHbIX B ApKTH- 
ueCKOM HHCTUTyTe B Mepvoy 1938—1948 rr., Hamu (',”) ObliH OOHNapy2KeHbI 
HOBbIe (PaKTbI H 3AKOHOMePHOCTH STHX ABJEHMH UM CeaH pA MOMbITOK OObAC- 
HUTb MX Mpuposy. OWHako B HaCTOSIee BPeMA B CBA3H C paclIMpeHHeM 3HaHui 
O MA@rHHTHbIX BO3MYLL€HHAX B BbICOKHX WMpOTaX BO3HHKaeT HeOOXOJMMOCTb 
B Il@EpeCMOTpe C HOBbIX TOUeK 3PCHHA HEKOTOPHIX HalMX BbIBOJOB UM OObACHENMH. 

Panee MbI Ipeanosarasiu, YTO yTpeHHHe HM HOUHbIC MArHUTHbIe BOSMYIIeHHA, 
XapakTepHble JIA BbICOKHX WHPOT, BbISbIBAIOTCA COJIHCUHBIMH YaCTHWaMu pa3- 
HbIX 3HAKOB — CKOpee BCero 3JIEKTPOHAMH HM IIpOTOHAMH COOTBETCTBEHHO. STO 


y ipewnouoxenve OOOCHOBHIBAa- 
te JIOCb + paCCMOTpeHHeM MHOrHx 
Par Caen 

: : 
NN A hy tt BN I lO JaHHbIM OyxTbI THXOH mMocT- 
Re or-4 Nl [ai | PSA POHTb KpHBylO paciipeyeteHua 
SN 0 IV ARS MarHHTHOH AKTHBHOCTH B Teye- 
et ae ee Bie eo ae ee HHe CyTOK (MO exKeyaCHBIM Xa-_ 
a y 3 7 20. a PakTepHCTHKaM) OTebHO IA 
vac mupob Op. CHJIbHbIX MATHUTHBIX OypbH Js 
, : OCTaJIbHbIX HEH, TO B JIHH Cc 

Puce. 1. Pacnpemenenue HHeCKCOB MarHHTHOH aKTHB- 


OypAMH YeTKO OOHAPyxKHBaeTCA — 
CMelleHHe YTPeHHeroO MaKCHMy- 
ja Ha Oovlee NO3AHHe 4YaCbI M HOU- 
HOrO MaKCHMyMa Ha Ooviee paH- 
uve (puc. 1). Ipeqnonaraa, YO B COMHEYHBIX |KOPNYCKYJAPHBIX MOTOKaX, OTBET- 
CTBeHHbIX 3a OOJIbUIMe MArHUTHble Oypu, CpeqHAA CKOPOCTb KOpNyckyw Goble, 
4eM B MOTOKAX, BbI3bIBAIOUNX ClaOble OypH, eECTeECTBEHHO ObWIO OOBACHUHTb CMe- 
IleHHe€ MAKCHMYMOB aKTHBHOCTH HMeHHO STOM MpHMynHOH. Pasinunpl sdbdexT B 
H3MeHeHHH BPeMeHH MOABJIeHHA MAKCHMYMa JIA yYTPeHHHX HM HOUHBIX BOSMY- 
I€HHH MOXKHO OblWIO HHTeEPNpeTHPOBATb KaK IIPH3HAK Pa3JIMYMA B 3HAaKe KOp- | 
NYCKYJI, OTBETCTBCHHBIX 34 YTPCHHHe HM HOUHBIE BO3MYLICHHA. 
Ham Ooulee nosqHve ucculefoBanus (*,*), OCHOBaHHbIe Ha OOJIbILeM MaTepHa- 

Je HaOsONeHHH C OOIbIWerO YUCIa CTAHUMH, NOSBOMMIM CleslaTb HOBbI€ BBIBOJbI 
O MpHpoye MarHuTHbIX BOSMYLIeHHH B BBICOKUX WupoTax. Baio m0Ka3aHO, 4TO 
H3OXPOHbI YTPeHHeErO M@KCHMYM@a MA@lHUTHbIX BO3MYMIEHHH MpelcraBssAtoT Cobok 
CNMpaJIM, BLIXOAALIMe H3 NOOCa OMHOPOAHOFO HAMAarHHYMBaHHA UM pasBepTHIBalO- 
ulMecad 10 YacoBOH crpeKe. Mbi uHTepNpeTHpoBasN STM CNMpasM Kak cnupasn 
ocaxKeHHA COJHEUHBIX Koprlyckyu Ulrépmepa (°). B stom caryyae npwunHoli yT- 
PeHHHX BO3MYIeHHH NOJXKHEI ObITb MPOTOHbI. SaMeTHM, YTO akT BTOpxKeHHA 
IIPOTOHOB B BEPXHHe CJIOH 3eEMHOM aTMOCHepb! HE NpeACTaBIAeTCA B HAaCTOAILee 
BpeMA THMOTeTHYHBIM. Panee MbI MpefNouarasiM, YTO YTPeHHHe BOSMYLIEHHA BBI- 
3bIBaIOTCA SJIEKTPOHAMH, YTO, N0-BHAMMOMY, ObWwIo HeBepHo. Meu Bennotra 
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HocTH > 10 B TeyeHve cyToK B 6yxte Tuxol. 1 —B 
CHJIbHBIX MarHUTHBIX OypaAxX; 2—B OCTAIbHbIe JHA 


|) © CamoqokycupylOlluxcA NOTOKAaX CONHEUHIX KOpNyeKys, B CBOIO ouepelb, 
a3bIBaloT Ha BO3MOXKHOCTb NOAxXosa K Gemsie nyykoB npoToHOB. Ha Bo3smox- 
DCTb MPOHMKHOBeHHA K SeMJe CrYCTKOB MpoTOHOB, KOTOpbie BOH3H SemuH 
TYT ABHTaTbCA MO WTepMepOBCKHM TpacKTOpusM, yKasbiBaeT C.B. Tlukesbuep 
). Takum o6pas0M, BO3MO%KHOCTh MPOHHKHOBEHHA B BepXHHe C/OH 3eMHOT 
rMoctepbl MPOTOHOB TeopeTHYeCKH Gomee OGOCHOBaHa, UCM BO3MOXKHOCTb TIpo- 
KHOBCHHA SJIEKTPOHOB. 

_ B wactostiee BpeMa MMEICTCS OMPeeNeHHEIe NOMBITKH BO3POLMTb TEOPUto No- 
APHBIX CHAHHH WM MArHHTHBIX BO3MylleHHii BupKenanga — L]Tépmepa. Stu 
ONBITKH OOLACHAIOTCH, B YaCTHOCTH, TeM, UTO BCBASH C COHAPY2KCHNEM B MeXK- 
JIAHETHOM TIPOCTPaHCTBe HOHHM3MPOBaHHOrO raza JOCTATOUHOM MOTHOCTH KpH- 
Ka Teopuu BupKesianya — Illrépmepa, srickasannas Lycrepom, JIMnyemanom 
Meppapo, |cTaHoBuTes - HecocTos- 

JIbHOH, NOCKObKY B 3STOH KPUTH- A movke 

ie IPHHUMasIOCb, UTO MexKIJIaHeTHOe MONG TET 

pocTpancTso nycto. HanGonee un- 
epecuble H oOellarciue uccmeqoBa- 
Ms B 5TOM HallpaBJieHHH MpOBO,AT- 
sa Bennattom (°). 

_ Kak cneqcersue teopun [llrépme- / 

1a (°) MOXKHO Mpesnonaratb, uToO Ha pn 
MMpaJiH OCaxKeHHA 3apAXKeHHbIX ‘\ ee 
‘ACTH, B TOM 4NCIe WH WWIA MpoTo- See 
(0B, B ApxTuke (puc. 2) cymiect- 
sYIOT OONACTH, B KOTOPbIX Mpoucxo- 
MT CrylleHve TPaeKTOPHH MpOTOHOB. 
ITH OONACTH WeHTPHpoBaHb! Ha 15; 
10; 02 u 08 uac. MecTHoro reoMarHUT- 
10rO BpeMeHH — MbI Ha3BaJIH HX CO- 
TBETCTBEHHO COnactamuH A,' B, B, 
ie. 

M3 HenocpefcTBeHHBIX HaGuIoJe- 
MH YTpeHHerO MaKCHMyMa MarHuT- 
bIX BO3MYLleHHH MbI HM@JIH BO3MOK- Puce. 2. Jluuua OPA EEE Ay NOJIOMRUTEMb ABIX 

Kopnyckyl B ApKTuke y; =— y (no Llpépmepy 
OCTb MpOBeCcTH CNUpaJN B OMTOTHOM : 
anpaBJIeHHH TOJbKO Ha OrpaHHueH- wt Gis 
OM IpoTsxKeHun — nopsyka 180°. KaxK cueycrBue M3 TeOpHu Irépmepa 
Ji 3€MHBIX YCJIOBHH MOXKHO MpefMMosaraTb, uTO eHCTBUTeMbHaA CiMpaJlb 
caxkeHua mpoToHos B ApKTuke 3axBaTbiBaerT 360°, T. e. BCe CYTEM. Ha oc- 
(OBe OOsbIUOTO MaTepvasia M JONONHUTEIbHEIX CooOpaxKeHuh Hamu (*) Obi 
POBeeEHbI B NepBoMm mpH6uuxKeHuu 30H! A, 5, Bul wa 3eMHOl NoBepx- 
(OCTH, KOTOPble MpefcTaBAloT CoOoIO TeoMeTpHYecKOe MeCTO TepemellleHHA 
6nacrei A, 5B, Bu I 3a ofun o6opor 3emau Boxpyr cBoek ocu. B TOM Cuy4ae 
(OX%KHO MpelonaraTb, YTO HOUHOH MaKCMMYM MarHUTHBIX BOSMyuleHHh OyeT 
PeNCTABJIATb COOOIO He UTO HHOe, KaK CyMMapHbili s¢:exT 30H Wrépmepa bu B,. 
PHXOMAMMXCA COOTBeETCTBeEHHO Ha 20 u O02 vaca. EcuiM sTO Tak, TO KaK yTPeH- 
ue, TaK H HOUHbIC MAFHUTHbIe BOSMYHICHUA ABJIAIOTCA PC3YJIbTATOM BTOPKeHH Hs: 
BepXHHe COM 3EMHOM aTMOChepbl TOJIbKO MPOTOHOB. 

STOT BbIBO, HAXOAUTCA B NOMHOM IpOTHBOPeYHH CTEM, YTO HaMH Tpesnosa~ 
aJliOCb paHee, a HME€HHO, TO YTPeHHHe HW HOUHBIE BO3MYUICHHA BHISbIBAIOTCA 
ACTHIUAMH pa3HbIX 3HAKOB, COOTBETCTBCHHO 2JIEKTPOHAMH HM TIpoToHaMy. bes 
CTPaHeHUA STOTO Cepbe3HOTO MPOTHEOPeuWA He MpeACTABJAOCb BOSMOXKHBIM 
POBOJUTh abueliwyio usvyeckylo MHTepMpeTaluio OOHApPyKeHHEIX daK~ 
IB. 

Auanu3 creqcTBui, KOTOpbie BbiTeKatoT H3 TeopHH Irépmepa, JaeT BOosMOX- 
OCTbh YCTPaHUTb YKa3aHHoe MpoTHBopeune. JlelicTBuTesbHO, cmellleHue BpeMeHH 
TpCHHerO MaAKCHMYMa MaFHUTHBIX BOSMYIeHH Ha Oyxte THXxO B HH C CHJIb- 
bIMM MaPHHTHBIMY) OypAMH Ha Ooee NO3AHHE YaCbl HEMOCPeACTBEHHO CJeLyerT 
6* 83: 


u3 tpopmysp LUlrépmepa 

sin0 = V 2ay, V mv / Me, 
rye 6 — orKOHeHHe CIMpaJIM OT MOw0Ca pH JaHHOM 3HayeHHH 2; #7 — Macca 
mpoToHa; Yv —ckKopoctb; e — 3apsy; M — maruuTubili Moment SemuIM; a — pa- 
Muye Semiu; yi =—y (y —MocTOosAHHaA WHTerpHpOBaHHA B pellleHHW ypaB- 
Henuit Lrépmepa). 

U3 stro dopmyuapt Ulrépmepa caeqyet, TO yruloBoe paccToaAHve OTXOa 
CIMpaJIH OT Mosca 3aBUCHT, B UaCTHOCTH, H OT CKOpocTH Kopnyckyul. B cayuae” 
MOBbILLIEHHA CpeHeEH CKOPOCTH MPOTOHOB B MOTOKe CIIMpaJlb CIYCTHTCA BCH K 1Ory 
Hi YOFO-BOCTOKY. OTO 3HauHT, YTO Yepes THXYIO MpolizeT yxe He 4-4acoBaa (0 
BC€MHPHOMY BPeMeHH) CIMpaJib, XapakTepHaA WIA CpeHHX YCJIOBHMH, a 6—/-ua- 
coBad, KOTOpad Mpw cpeqHHX yCMOBUAX Mpoxo_UT ceBepo-3anayHee Tuxon. 
IIpu crarucruyeckolt o6pa6orTke JaHHbIx Ha6IOLeHHH No OouIbuIOMy 4NCAy Oypb 
9TO MepeMellleHHe CNUpaJIM OCaKJeHHA MPOABHTCA B BHe CMeULeHHA BPeMeHH 
YTPeHHerO MaKCHMYyMa BOSMYIUeHHH Ha Ooslee MO3qHHE 4aCHI. 

MoxHo JIM OODACHHTb CMelLeHHe HOUHOTO MaKCHMYMa Ha Ooslee paHHve 4a- 
CbI B HM C OOIbLIMMU OYPAMH, eCJIM CUHTATb, YUTO HOUHOM MAKCHMYM TakxKe OOyc- 
JIOBJICH MIPOTOHaMH UV JI@KUT Ha CNMpasM UX ocamKAeHuA. MoxkHO NOKa3zaTb, YTO: 
Takoe CMellleHHe OyeT MPOHCXOAUNTb 3a CUeT H3MCHCHHA 3HAYeHHA y (MOCTOAH- © 
Had MHTerpHpoBaHuA B pelleHHu ypaBHeHul LUlTépmepa) B cTopoHy OO/IbIIMXx 
OTPHUaTeIbHbIX 3HaYeHHH — Jo 3HaveHHH y ~~ — 1 u 4TO 9TH U3MeHeHHA Y 
CaMH SABJIAIOTCA CJIeNCTBHeEM BO3PacTaHHA CKOpocTelH KOpmyckyiJ. 

J\eicTBuTesmbHO, (bu3HUeCKHM CMBICJ BeJIMUMHbI Y, Kak ToKa3saHo Moutro- 
mepu (°) u Murpa (1°), cBoqutca K culeqyroulemMy. Ha OoumiuiMx paccTOAHHAX © 
OT Havasia KOOpAuHaT (OT WeHTpa Sema) Y MpemcTaBaeT cOGOH MrHOBeHHOe 
3HaYeHHe MOMeHTA CKOPOCTH YaCTHIbl OTHOCHTeJIbHO OCH AuNOUIA, T.e€. — 2y= 


= Rw, rye R—paccrosuue or 3eman lO TouKH uw — yrJIOBaH CKOPOCTD. 
MoxxHO oKasaTb, uTO — 2y = Dcos8, rne D=Rsinéd u B—yrom mexpy 
HallpaBJIGHHeM CKOPOCTH YaCTHIbl H 9KBATOPHaIbHOM MocKOcTbIo (6— yron ? 
Mexk/y MpoekiuaMu R uw VU Ha SKBATOPHaJIbHyIO MwocKocTb). Paccrosuue D 
BbIPaAKeHO 3eCb B eNHMWAaX vIMHbI [lrépmepa. Ho Denman = Dey/ Cae 
rae C =V Me/mv. Cnenosatembuo, — 2y = Dey cos 8 V mu/Me. 

Orciofla clelyeT, UTO C YBEJIMYCHHEM CKOPOCTH YacTHLbl BeEMYMHAa OTPHIa- 
TeJIbHOrO 3HayeHHA ¥ pacTer. 13 puc. 2 cileqyeT, uTO yBemM4ueHue OTPUlaTesb- 
HOO 3HaYeHHA Y¥ OyeT HM€Tb CBOHM pe3YJIbTaTOM CMEleHHe TOUKH MonalaHua 
YaCTHIIbI K 3alaly. OTO 3HauHT, YTO BOSMYIeHHe OyeT NOABIATHCA PaHbiue. 

CreflyeT HMeTb B BHAY, YTO HOUHOM MAaKCHMYM B THXOli, CCIM OH TaKxKe CBA- 
3aH C BTOP2Ke€HHeM MPOTOHOB, MOXKHO PaCCMaTPHBaTb Kak CYMMAapHbIii stbdbekT 
BlMAHMA 30H Illrépmepa 5 u B, pacnonoxweHHbIx, COOTBeETCTBeHHO, Ha 17- u 23- 
YaCOBbIX (110 BCEMAPHOMY BPeMeHH) CIMPaAX OCaKMeHUA, MPOXOMAMHX IORKHEe 
Tuxon. 

TakuM oOOpas0M, H3Me€HeHHA CKOPOCTH MPOTOHOB B MOTOKe, NOLXoAAILeM 
K Gemule, OYAYT BIMATb Ha MOMCHT HX BTOP2KeHHA B SEMHYIO ATMOCHepy ABOAKO. 
Bo-nepBbIx, C BOSpaCTaHHeM CKOPOCTH MPOTOHOB CIMpadlb OCAKICHUA UX OTXO- 
AUT K W]FO-BOCTOKY, YTO MpPOABJAeTCA B BUe CMeeHHA yTpeHHero MakcuMyma 
Ha Oovlee 103 1HMe 4aCbl; BO-BTOPHIX, BOSPacTaHWe CKOPOCTH KOpyckys, H3MeHAaA 
BeIMYHHY 3HAYeHHA Y B CTOPOHY yBeIMYeHHA ee OTPHIlaTembHoro 3HaueHHA, 
MIPHBOAMT K OTKJIOHEHHIO IIPOTOHOB K sarlajly, T. €. K 6oslee paHHeMy MOABIeEHHIO 
MarHHTHBIX BO3MYILeHHH. 

Teoperuuecku 06a 9Tu adpexra u3MeHeHMs CKOpocteli MpoTOHOB Oy AyT mposB- 
JIATbCA OHOBPeMeHHO. Kaxkoli addbexT Oyer BEIPAaxKeH CHIbHee — 3aBMCHT OT 
NOMOAKeHHA CTaHWMH. TaM, re cuupasM UAYT KpyTO, NOX MaJbIMM yrviaMu K Me- 
puuavaM (Hanpumep, Oyxta Tuxas u ceBepHee) Oombumli adbbext Wa yTpeu- 
HHX BOSMYWeHHH OyJeT BHISbIBATh CMeLLeHHe BCeH CMMpalM OCaKJeHUA K 10ro- 
Boctoky. Hao6opor, Aa craniuli, pacmomoxKeHHbIx 1oxKHee, re cnupamu MYT 
NOUTH NepleHIMKYJAPHO K MepHMaHaM, OOUbIIyW POs JIA HOUHBIX BOSMYLILe- 
HM OYAyT UrpaTb U3MeHeHHA 3HayeHHA y. 
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| PasyImuHoe CMelleHHe yTpeHHero H HOUHOTO MaKcuMyMoB Xoyn (2!) o6bsce 
i Pa3HbIM BJIMAHHEM H3MCHEHHA HaKJOHaA TNOJApPHOH oOmacTH K CosHIy 
eueHHe CYTOK Ha BPeMA NonalaHus K SemJle KOPIlyCKyJ, KOTOpble B Culyuae 
PeCHHHX BO3MYINeHHH UAyT No WTépMepoBCKHM TPaeKTOPHAM NOL OObUIMMN 
‘aMu K Touocy, a WWIA HOUHbIX — NOX MaJIbIMH. 
| Muorouncyenuble HaGs0JeHHA NOJAPHbIX CHAHMH NOKaSbIBalOT, YTO B JHU 
6ouBIMMA MarBHTHbIMN OypxAMH HM WHTCHCHBHBIMH NOJAPHbIMA CHAHHAMM 
KHaA TpaHulla MoOceLHUX CIycKaeTCA K IOry, a BPCMA HX NOABMEHUA CMelta- 
Cl Ha Ooulee paHHue acyl. OU (akTbI MOryT ObITh OObACHEHbI TAK Ke, KAK 
bayuae CMeWLeCHHA YTPeHHero H HOUHOTO /MaKCHMYMOB B CYTOUHOM XOJe MarHuT- 
MM AKTHBHOCTH. 
Usmenenuem cnektpa ckopocteli MpOTOHOB B JHU C OO/IbIIMMM OypsAMH B CTO- 
HY MOBbIMeHHA CKOpOCcTel, a BMeCTe C TEM H3MCHEHHEM CN€KTpa 3HAUeHHH ¥ 
TOPOHY OOJIbIIMX OTPHUATeIbHBIX 3HaUVeHHH (fo (~=—1) MoxHO OOBACHHTS 
€ OJHH H3BeCTHbIM (akT: C YBeIMYeHHeM OOIWeH HHTCHCMBHOCTH MAarHuTHOTO 
SMYLLCHHA (B YaCTHOCTH, Ha OyxtTe THxon) cuulbHee pacTeT HHTCHCHBHOCTb HOU- 
4 MakcumyMa. M3MeHeHHs B CreKTpe CkopocTel u CileKTpe 3HaveHUl ¥ B CTO- 
Hy OOJIbIUMX 3HAYCHHH MOryT ObITb TAKOBbI, YTO OHH HanGosee schcdbeKTHBHO 
oi CKa3bIBaTbCA B yUaCTKe TeX 3HAYeEHHH Y, IPH KOTOPbIX HanOoslee NHTEH- 
HbI€ BTOPKeHHA MPOTOHOB MpoucxXoLAT B 30Hax Bu B, oTBeTCTBeHHbIX 3a 
YHBIE BO3MYILeHHA. 
OueBu HO, 4TO B CpeMHeM MMeeTCH HEKOTOPbIli CreKTp cKopocTei, KOTOPBIH, 
BOIO OUepelb, B KAKOM-TO CTeNeHM OMpefeAeT CeKTp 3HaueHHH _. Tlospsenne 
eines HM AKTHBHBIX TepHOAOB MaPHHTHOTO BO3MYLLeHHA OyeT onpe- 
WIATbCA, TOMHMO Apyrux dakTOpoB, HasIMYMeM MOAXOMAWMX CKOpocTeH B MO- 
<6 H COOTBETCTBYIOMIMMM 3HaueHHAMU Y. BTopxkeHHe MpOTOHOB NO BCeh cnH- 
Ls ocaxeHua (mo 360° JomroTb) BO3MOXKHO JIHWIb Np HaJMYnH WApoOKOTO 
KTpa 3HayeHul y (or —O,1 yo —1,0). TutenbHocTh akTHBHBbIX NepvHoyoOB 
€T 3aBHCeTb, B YACTHOCTH, OT pacipeseseHHA 3HaveHHH _ MO cnnpan. 
Kahiszep u Baasad (1?) o6HapyxKuIM, TO: a) B CYTOUHOM xoje YacTOTHI M0- 
PHBIX CHAHMH TO pafapHbIM HaOMOJeHuAM B Jixonpan Bexk HaGsroarirTcs 
Makcumyma: B 18—19 u 01—02 uac. mecrHoro BpeMeHH H 6) HCTHHHOe JBU- 
He MOJAPHBIX CHAHHH OTparkalolulux oONacTeH MpOMCXOAUT BLOMb reomar- 
THOM Mapasuienu, WpHyem cKopoctTb ero u3MeHsetca oT 600 M/cexk (B cpeftHem) 
ganajly B 16 wac. MecrHoro Bpemeuu jo 600 M/cexk kK BocToKy B 5 yac. 
Hamu (°) Ono BBICKa3aHO NpeANoOmKeHNe, YTO BPEMA MAKCKMYMOB YAaCTOTHI 
ABJeHUA CUAHHE MOXKHO OODACHUTS 113 cyllecTBOBaHHs 30H Lltépmepa bu B. 
pemellleHve CHAHHM K 3allafly BeYepoM HM K BOCTOKY YTPOM MOXKHO, MO-BuIH- 
My, OODACHHTb cJelyrouumM oOpa3som. V3 anaiusa ¢opmbl cnupameh ocax- 
HUA MpoTOHOB B ApxKtuke (*) BAAHO, UTO PUKCHPOBaHHaA OONACTb (HalIpHMep, 
aCTb OMHHAKOBBIX _), HaXOMAllaaca Ha CMpaJIM, B OAHU YaCbI CyTOK OyJeT 
IMOHATS Semsi0 B Ce CYTOUHOM BpallleHHH, YTO GyeT BOCIPHHUMATLCH Kak ne- 
MelLeHHe MOHH3HPOBaHHbIX OO6acTeH — NOJAPHbIX CHAHHH K_ BOCTOKY, 
Ipyrve vacbi Oyler OTCTaBaTb OT BpalleHua Semi, uTO OyeT BocHpuHh- 
TbCA Kak TMepeMellleHHe NOJIAPHbIX CHAHMM K 3analy. 
Tlomyyenupie pe3yJIbTaTbI NOKa3bIBaIOT, UTO IPH paspaooTKe MOfleIM Mexa- 
|3Ma BOSHHKHOBCHHAA MArHHTHbIX BO3MYWCHHH B BbICOKHX WMpOTax TeopuA 
épMepa OJI2KHa 3AHHMAaTb OHO H3 TIaBHbIX MCT. 


ApkKTHuecKHit 4 aHTapKTHYeCKHit Tloctynuso 
Hay4HO-HCCIeAOBATeIbCKHH MHCTHTYT 4 II 1959 
IMTUPOBAHHAS JIUTEPATYPA 


1A.P. Nikolsky, Terr. Magn., 52, Ne2, 147(1947), 2 A. Tl Huxoapekun, 
Apxr. uuct., 86 (1951). 3A, 0. HuxoapceKxuu, Tp. Apxr. nucr., 83 (1956). 
.Tl. Huxoapcexuitt, JAH, 109, Ne 5, 939 (1956). ®&C.Stérmer, The Polar 
rora, Oxford, 1955. © WoHo Bennett. Astroph. J,..127; .Ne<s, 731 (1958). 
_B. Ikea b Hep, H3n. Kppimck. actp. o6c., 16, 104 (1956). 8 A. Tl. Huxoap 
W Hee Aes Iba Ne pln S4u( 1957) a. a 2s Dax: Mont gomery, Cosmic Ray Physics, 
pape C.K; Murp a, Bepxuaa atmocdepa, M., 1955. “E.R. Hope, Def. 
. Inform. Serv., T 165 R, Canada (1954). 1T.R. Kaiser, K. Bullough, Ann. 
phys., 11, Ne 3, 279. (1955). 
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Jloxaayn AkayemMun HaykK cCGP 
1959. Tom 127, Ni 1 


TEXHHYECKAA PH3SHKA 


B. C. HBAHOBA 


HOBASH 3AKOHOMEPHOCTb YCTAJIOCTHOTO PASPYLIEHHA 
METAJIJIOB 


(ITpedcmaeaexo axademuxom H. II. Bapdunom 13 III 1959) 


J\na ycTaHoBsIeHHA 3aKOHOMepHOCTH yCTaJIOCTHOrO pa3pyWIeHHA TIpHMeM, 
4TO paOoTa MuiacTuyecKOH ePopMalMuH, saTpayeHHad Ha polmecc pa3py- 
Ule@HHA OOpasita, NpH scObix Hallps2keHHAX CHMMeTPHYUHOTO LWHKsIa, IpeBbl- 
WWaIOIUX Mpeem ycTaJIOcTH, eCTb BewM4YHHa NocTosHHad. Ecau o603HauuTb 
yepe3s N; uuCO WHKJIOB, pH KOTOPOM HauyHHalOoT 3apOxKMaTbcA CyOMHKpO- 
CKOMMYeCKHe TPelHHbI, TO paOoTa pa3- 
pyWieHHA Mp 3afaHHOM -++ oc BbIpa3HT- 
CA Tak: 


Al /mn? 


Ro (N;— N;)'= const, (1) 
rye R,—cpeqHad BeMUMHa padoTHl 
wlacTHyecKoH JesopMallH 3a OJMH LAK JI 
HarpyxkeHua. Panee Hamu ObIIO MOKa- 
3aHo (*), 4TO KPHBaxd 3aBMCHMOCTH o 
ot N; (kpupaa 6 ua pue. 1) noxobna 
KpuBoH Bemnepa (KpuBanx A Ha pnuc.l). 

[IpHHuMaxH BO BHHMaHHve, 4TO TIpo- 
mecc yCTaJIOCTHOrO pa3pylleHuaA pes- 
Puc. 1. [warpamma yctasocrTu olpefesineTCA KOaryuAuMeH HU ocaxKje- 
HHeM BakaHCHi Ha BeplnHax CyOMHKpO- 
CKONMYeCKUX TpelHH (?,3), MpekcTaBJIAeTCA BO3MOX%KHKIM OMeHUTh padoty Ra, 
MCXOA M3 paOoTbl, pacxolyeMOH Ha JBM>KeHMe AuCMOKalMH 3a(N — N;) wuK- 
nop. Ja ycTaHOBseHHA aHasMTMYeCKOrO BbIPAKeHUA STOH PaOoTbI HeOOXoO- 
J\MMO 3HaTb 3€BHCHMOCTb UMCIa HCTOUHMKOB MCIOKalMH 7” OT BeJIMUMHbI 
KPUTHYeCKOrO HalpwxKeHHA DBHKEHUA WucnOKauMu. Jina sTOrO paccMoTpuM 
3aBHCHMOCTb fl He OT aOCOJIOTHOM BeMUMHbI KPHTMYeCKOrO HallpaAKeHUA T, a 
OT OTHOUeHHA ero K Hpehedy ycTaslOcTu, T. €. t/te, MPHHAB pH 93TOM B 
Tl€pBOM TIpHOIWKeHHH YKCIOHCHUMAJIbHbIM 3aKOH paclipesesleHuA MCTOUHHKOB 
quculoKallui. 
O603HauMM OTHOCHTeJIbHY!O BEIMYMHY HCTOUHHKOB LUCIOKAalu Mp t/tw= | 
yepe3 Ny, a IPH t/ty> 1 yepes n;-. Tora 


2 exp|p =), 


w 


} 
. 


rye 8 — nocTosHHaa, XapakTepu3ytoulaA BeJIMYMHY OTHOCHTEeJIbHOrO BO3pacTa- 
HHA “7 pW YBeJIMYeHHY G) Cre 
Auasoruunoe BbIPaxKeCHHE HMMeCCM JWI OTHOCHTCJIbBHOrTO WM3SMeCHEHHA paOorpr 
3a OHH UWHKJ, T. e. 
5 = expe — =], (2) 
Ww 


Ty 
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| Beipaxkaa sty SaBMCHMOCTh Yepes HOPMAJIbHbIe HallpAxKeHHA U 3aMeHAA 
‘yw = k, const/R»y =C, a TakxKe YUNTHIBaA, YTO MpH ¢ = Gy C = Nw— N?, 
4HM 


Nw = (N — N;,)exp[k(¢ — oy)] + N?. (3) 


1 A ra ee IKMKJIOB, IPH KOTOPOM KpHBaw yCTaJIOCTH BbIXOMT Ha Lo- 
) aJIbHbIM YUaCTOK (pH o = sy); NY — uyncno WuKOB, COOTBETCTBYIONIMX 
YaJly NOABICHHA CYOMMKPOCKONMYECKHX TpeMHH IPH o =oy; N;— aucs0 
IKJIOB, COOTBETCTBYIONHX HatvaJly n0- 

JIGHHA CYOMMKPOCKONMYeCKUX TPeLLHH kf /mm? @ 

M HallpsxkeHuu o (cM. pyc. 1); Koab-. 
iment k — Kputepuli 2xMByyecTH Me- 
Ja, OTOOparkaiolului, B KaKOl Mepe 
BMCHACTCA OJITOBCUHOCTh pH H3Me- 
PHHM HallpsxkKeHHA Ha CMHMILy Halpsa- 
eHHA. 

Ypapuenue (3) MoxHO ynpocTuTs, 
‘JIM IPHHATb BO BHHMaHHe HeKOTOpBIe 
KOHOMepHOCTH YCTaJIOCTHOrO MOBpex- 
HAA MeTawIoB. OSpaTumcsa fia sTOrO 


WMarpamMe yctasiocru, upexcrapuen- pt 
Mf Ha puc. 2, wu onpefemum pa6ory Wy, Ne Ney 
WacTHYeckOH JetopMalluM 3a HeKOTO- (M;") 

oe wHCI0 uMKIOB N, mpvH Hanpsxe- OU Nresecrarring 


MAX 3, HU 3,;. Ip RelicrBuH HanpsxKe- 
fHa sy 3a N, WHKJIOB HacTynaer pa3- 
| Sate a IIpH HallpwKeHHM 9; 3a 3TO %Ke YHCJIO WHKJOB HavHHalOT BO3HH- 
aTb JIMIb CyOMUKpocKonMuecKHe TpeliuHb!. Pa3HocTb paOoTr mvuacTHyecKkou 
i een (R) pu te, Wt; B KaCaTeJIbHbIX HallpAKeCHHAX BbIPaSHTCA Tak: 


R = (pgS2N pz) bt, — (9:8;N zr) Ot:, (4) 


re Pe — CPeHAA MVIOTHOCTH AMCNOKAMH HW Sy —CpeHHH MyTb mpobera IKc- 
MOKA pH HallpsKeHHM te; pj H S; —TO 2%Ke IPM HallpaAxKeHUH t;; b— BeK- 
Trop Broprepca. 

 Cpezuaa BemuunHa npoOera AuCIOKalMH S OJLKHa 3aBHCeTb, eCTeECTBEHHO, 
OT IMIJIOTHOCTH JMCMOKAallMii: JeM BbIIIe MJIOTHOCTh JMCOKawuA, TeM OoVJIbIle 
MpemaTcTBuH Ha NlyTH UX ABMXKeHMA M TeM KOpoue NyTb ux mpobera. Ecum 
B MepBOM TIpHOIMKeHHM IIPMHATb, UTO CpeHAA AmMHa MpoOera MuCMOKAllnH 
OOpaTHO MpOMNOpuvoOHabHa NJIOTHOCTH AUuCMOKaWMH, TO JIerKO MOJIyYHTb, YTO 
$:0; = Spo» =f =const. Benuuuna f xapakTepu3yeT Mvolllab mpoOera Bcex 
AucnoKalnMi 3a OfMH wuKa. 3a N;, uuKnoB nomyaum fN;, = F = const. Torya 
ypaBHeHve (4) MO2%KHO TpescTaBuTb B Bue ; 


R= Fb(™— %) = const’ 
WJM, BbIPaKaA 3TO ypaBHeHHe Yepes HOPMAJIbHbIe HallpsAxKeHHA: 
R = Fb (s, — 3;) = const’. (5) 
Tlnoujaqu mpo6era Bcex AMCJIOKOWMH 3a OMHO H TO %e YACMO WAKJIOB, 
Tak 2Ke Kak HM BeKTOp bioprepca, y pa3HbIX MeTaJWIOB pa3/IMUHbI. OLHako WA 


OMHOl uM TOM %e rpynmbl MeramioB 3HayeHua F, Tak %Ke Kak HM 3HayeHUA D, 
JOULKHBI ObiTb 6M3Ku. Torya MowlyaHM, 4TO 


Puc. 2. Juarpamma yctasocTu 


(op — o;) = a = Const. (6) 


Vnsimu ciopaMv, MpHXOLuM K BBIBOLy, YTO WIA OMMHAKOBbIX TO CBOeH 
Mpupose MeTaswIoB paSHOCTb MEK Ay HallpAKeHHEM, BHISHIBAIONLHM 
ycTaJlocTHOe paspyleHue 3a RaHHOe YMCAO WUKJOB, HW Ha- 
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IpAKeHHEM, IpH KOTOPOM 3a 9TO KE YHCAO WUKIOB HauH 
HaloT 3apoXK Mathew CyMOuKpOcKoNMYeCcCKNe TPeMHHB, CCTR 
BenmuunHa nocTOosHHaS. Ha3goBem aTy HOBylO NOCTOAHHyIO KOHCTAH- 
TOH ycTaMOCTH MeTAaJ Ja. | 
Ucnoub3yt OTMeYCHHYIO 3AKOHOMePHOCTh yeTaJIOCTH MCTAJWIOB, oOpaTuMca 
Tellepb K aHasusy ypaBHenus (3). Ina yAoOcTBa aNayiH#3a BO3bMeM TaKOe 3Ha- 
yeune Np, pH KOTOPOM 9; = Sw, KaK NlOKa3aHO Ha PHC. 2. Torgqa ypaBHeHHe 


Ww 
(3) (pHHuMasd BO BHUMaHHe, UTO N, = N?) sanuwmertca B Buse 


No = (N? — Ni) exp (ak) + Ni. ~ (3’) 
Ho cormacHo puc. 2 
N® = Ni exp (ak). (7) 
Tloncraspus cooTrHourenue (7) B ypaBHeHHe (3’), NouwyyHM 
No = NZ exp (ak). (8) 


Vupimu ecoBpamu, unico wuKs0B Nw», MPH KOTOPOM KpHBasw yCTaJIOCTH BbI- 
XOJMT Ha FOPU3OHTaJIbHbI yYaCTOK, 3aBUCHT TOJIbKO OT KPHTepHA KUByUeCTH 
MeTasia Rk, TipHueM 3aBH- 


$0 cumoctb Nw» oT F Bplpa- 


ywkaeTCA B  KOOPAMHATAaX 
i k —|n Nw Upsmohn simHnen. 
j } Jiisi mpopepku mpa- 
1639 BHJIbHOCTH ToJIyYeHHOrO 
6, 26,27 
06 i ? ypaBHeHua OOpaTumMca K 
95 6 IY 9KCIe€PHMEHTaJIbHBIM KDPH- 
= o— 4 BbIM YCTaJIOCTH JIA weJe- 
94 Bets 3a H ero CliaBoB, Noycuu- 
29,50, Pe TaB Jit HHX 3HayeHHA 
Jd 

02 23.24.20,12 Nw uk. Koadpuuneut k 
men Bi PacCUuHTBIBaJIcCh KaK TaH- 
reHC yrvla HakJIOHAa K OCH 
o OpuHaT JIMHHH ycTaJlo- 

1% F102 G8 S10e hg? 5 107 : z 


CTH, NOCTpoeHHOH Bouy- 
ig JorapHMuyeCcKUX KOOp- 
J\MHaTax. CooTBeTcTBy10- 


Puc. 3. Sasucumoctb k or N,, Aa pasHbixX MapoK cTaqHu 


W uyryHa. Touxu: J, 2, 3—-cranp 40 (4); 4, 5—ctanp 
60C2 (°); 6, 7, 8, 9, 10, 11, 12— depputHo-nepnutHEMi 1 
BbICOKOMpOUHbIA uyryH (°); 13, 14, 15, 16 —ctanb DU-257 
wu OW-69 (7): 17 — santana cramp c 0,16% C (8); 18, 19, 
20—ctamb oO wetanm 15 (°%); 27, 22, 23—certan c 
0,82% C, 0,93% C u 0,55% C 0); 24, 25 —cTan 
¥-8 (11); 26, 27—ctanp c 0,6% C (!); 28, 29— neru- 
poBaHHaa ctamb c 0,44% Cu 0,22% C (38); 30, 31, 32— 
cTamb c 1,2% C, Manoyraepoguctaa cramb c 3,5% Niu 
ctamb c 0,37%-C (14); 33, 34, 85, 836 —cTanb 20XH u 
40 XH (35); 87, 38, 39, 40 —neruposannas ctanb uv Ma- 
F oyrsepomnctad ctamb (16) 


ulwe J\aHHble O 3aBHCHMO- 
eth Nwot k pH ucubi- 
TaHHH Ha YyCTaJIOCTb B 
yCJIOBHAX H38rHOa rwiajKuXx 
M Hajpe3aHHbIX OOpa3lloB 
pasmMuHOK (bopMb! (Mvioc- 
Ke, KpyrJible— MaMeTpoM 
mo 20 mM) nocsle pa3suu- 
HOH TepMuuecKOH UM Me- 
XaHHYeCKOH oOpadoTKH 
(oOAyBKa podnio, 06- 


KaTKa POJIMKaMH UM T. J.) NpHBefeHbI Ha puc. 3. M3 srux JaHHbIx BUHO, TO 
3aBMCHMOCTb (8) XOpOllo ToTBepxKqaeTeA skcriepumMeHtasbHo. TIpx nomyuex- 
HOM pa30poce ToyeK MOrpeliHOCTh IPH oMmpefeseHuH mpekena ycTayocTu oKa- 
3alacb paBHOH -- 1 KTP/mm?. Ilo yray naknoua mpamoli k — In Nw (em. puc. 3) 
K OCH OPJHHAT MO%KHO ONPeJleJIMTb UMCJICEHHOe 3HaYeHHe BesIMUMHbI KOHCTAHTHI 
YCTANOCTH op, — Sy = % JWIA 2Kesesa M erO CMMaBOB, KOTOPad OKa3aJlacb paB- 
Hol 6,0 KI'/mM? npu ucnbiranuu wa usru6, a 3sHayeHue N;, — 200000 nukaop 
(apa Kpyyenun o = 3 xT /mm?). Jia mpyrof rpynnst meranzos (Hampumep 
JIA IBETHBIX MeTaJWIOB) KOHCTaHTH! &@ HU Np, OyMyT. WMeTb MHbIe 3HaueHHA. 
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TlOJIb3yA KOHCTAHTY YCTAJIOCTH MeTaJIyla, MOXHO YyCTAHOBHTb HOBbIi KpHTe- 
IH yCTaJIOCTH op, = c»-+% WIM HallpsxKeHHe, KOTOPOE BBI3bIBAeT PaspylleHHe: 
eTaia 3a Np WHKJOB, T. €. Mpesesl OrpaHHueHHOH BbIHOCJIMBOCTH. 

_ Uicnosmm30BaHve 9TorO HOBOrO KPHTepHA MOsBouAeT: 

1. YnpocruTb ucnbITaHua Ha ycTaslocTb, TaK KaK JWI OMpeeseHua cy 
OyeTCA YCTaHOBHTb 3HaveHHe op, MO JaHHbIM HCIbITAHUA TMIUb HeOombUOrO. 
(cla OOpasiloB, JOBeJeHHHIX JO paspyWICHHA TpH pasHbIX YHCaX IMKJOB. 
eeJl YCTAIOCTH OMNPeMeMTCA KaK ow = op— a. 

2. YcrTauaBIMBaTb Havalo NOBpexJeHuA MeTasa (Hayao MOABMeHUA Cy6- 
KpockolMyeckux TpeuHH). Ja 9Toro, 3Had KPHBYyIO paspylieHHA. uepes. 
uKy C KOOpRHHaTaMM co» H N, B MomysorapucpMuyeckuX KOOpAMHAaTaX Mpo- 
VIMTCH MIpAMad, MapawietbHadt npamoit o—InN, Koropast u OyyeT KpHBOri 
“wavia TlOBpexK]eHHA. ~~ 


| Wucratyt metannyprun um. A. A. Baitikosa Tocrynuso 
| AxKalemMuH Hayk CCCP 5 III 1959. 
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Aornrnayn Akanemun nayr CCCP 
1959. Tom 127, N 1 


XHMHA 


HW. ®. BEJIBCKHHM u usen-Koppecnonzent AH CCCP H. WH. WYAKWH 


KATAJIATHYECKAA H30MEPH3ALHSA 30-OKHCEHM 
(TETPATHAPOMMPAHOB) B AJIM®ATHUECKHE KAPBOHWJIbHbIE 


COEAMHEHMA 


_ [fo HefaBHero BpeMeHH CUHTaJOCb, YTO y- H 6-OKHCH, B OTMUMe OT «-OKHCeH, 
he O6aaoT CNOCOOHOCTHIO H30MePH30BaTLCA C PaCKPbITHeEM WMKJa B asudaTu- 
‘eCKHe KapOOHMJIbHble COeAMHeEHUA. OHaKo MbI Hain (1), YTO y-oKuCcH (TeTpa- 
ufpodypak Hero TOMOJIOrH) H3OMepH3yIOTCA C PaCKPbITHeM WUKJa B NapoBoli 
Jaze Ha IWiaTHHHPOBaHHOM yrsie mpu 250°, npeBpalilaicb riaBHbIM OOpa3oM B 
JimdatTuyeckne KeToub!. Ilomyuaioutueca pH 3TOM B HeOOJIbINOM KOuIM4eCTBeE 
~5—10%) ambdernybl erko NoxBepraiorca B 3THX YCIOBUAX eka pOOHMJIMpOBa- 
MIO C OOpa3s0BaHHeM aJlKaHOB. 

MoxkHo 6buIO ORKHAAaTb, YTO MH 6-oKHCH (TeTparuyAponupaHbl) GylyT u30MepH- 
OBATbCA B KapOOHHJIbHbIe COCAMHEHHA C OTKPbITOM WenmbiO B TeX YCOBHAX, 
PH KOTOPbIX HMeeT MECTO H30MepH3allua y-oKHCeH. JLeHCTBHTeIbHO, MbI Hallin, 
TO TeTParHAPOMHpaHbl, MMECIOMHe aJIKMJIbHbIM 3AMECTHTEMb B O-TOJIOMKEHHH, H30- 
(€PU3YIOTCA B NapOBOH (hase Ha IWlaTHHHPOBaHHOM yrvie npH 300—350° c pac- 
KpbITHeM UMKJla MH OOPasOBaHHeM COOTBETCTBYIOWWUX asIMaTHUeCKHX KETOHOB, 
TaKKe aJIKAHOB: 


3 3 Pi—c : 
ale) Joe (oocesgee CTS Dee 
: te) 


a 
eS IR CHLGH GH Che 
Ak R H 
Or 


R—CH,CH,CH CH; + CO 


R=CH3, CoH;, #-C3Hz, n—-C,Hy 


Bo scex cilyyaax KeTOHbI MOyuaIHCb C BbIxXOJaMu 70—80%, a BbIXOJbI 
TeBOLOpOAOB He mpeBpiuanu 20—380%. Oro MoKasbiBaeT, TO MpPeHMyllecT- 
CHHBIM HallpaBsIeHHeM H30MePH3allHH a-aJIKMJITeTparHAponMpaHoB ABACTCA, 
aK HM B Culy4ae y-oKuceli, packpbirHe waka no C — O-cBssn, HavOoslee yila- 
leHHOH OT OOKOBOrO aJIKUMbHOrO 3aMecTHTeA (cBA3b 1—6). Peakilua u30Me- 
W3aUH o-aJIKMJITeTparHApoMMpaHOB TpoTeKaeT Tak %e TlafKO, Kak HU H30- 
Mepusallus y-OKMCel: MpoyKTaMH peaKUMH ABJIAIOTCA TOJIbKO KETOH H astucpa- 
THYecKuii yrueBofopoy. Uro KacaeTCa JlerKOCTH pacKPbITHA TeTparuAPOMMpaHo- 
oro WHKla, TO 3ecb TakxKe HaOJOJaeTCA aHaJIOrHA C Y-OKHCAMH. TlockombkKy 
peakUMa u30Mepu3allnn 5-oKHCe MpoBosUNacb pH Oosee BHICOKOH TEMIepaTy Pe, 
IcTeleHb lipeppallleHua UX B alM*aTH4YeCKHe KeTOHHI MU aJlbAeruAbl Oblla BbILe, 
YeM CTEIeHb MpeBpallleHHA COOTBETCTBYIOIIUX Y-OKUCeH, H COCTaB/Aa 3a OAM 
Npoxoy, Hay, KaTanusatopom 50—60%. ‘. 


IKCHeEPpUMeHTANbHAA YACThL 


a-Merud, o-9THJI, %-A-NpOMM MW O-H-OyTHITeTparMAponn panel ObWIH CHHTe- 
3HpoBaHp m0 Metoxy Ilona (?) u OOaqain CleyIOulMMU CBOHCTBaMH: 

1) «-Meruaretparuaponupan, 7. Kun. 101—102° (750), ai 0,85708 
np 1,4187. 

2) «-Srunterparuyponupan, 7. Kun. 128—129° (752), d, 0,8566; 
ns. 1,4245; 

3) o-a-FIponuaterparupponupau, T. Kun. 152—153° (745), dy’ 0,8552; 
p 1,4290 
nD ’ . 

4) o-x-Byrunterparugponupan, vt. Kun. 176—177° (750), dq’ 0,8570; 
np 1,4350. 

Karamm3atop — nlaTHHvpoBaHHbli yroub, cofepxamui 10% mwaTHHpl, 
POTOBHJICA MPpOMUTbIBAHHEM AKTHBUPOBaHHOrO yA PaCTBOPOM IJaTHHOXJIOpH- 
CTOBOLOpOLHON KUCJIOTH cC TocHenyroulel oOpa6oTKO dopmamuHom u 50% 
pactnopom KOH. Ilepex KaxkbIM onbITOM Yepes KaTaIM3aTOpP, HarpeTbli oO 
HYKHOM TemMMepaTypbl, Nporyckasics Boopox B TeveHue 2—3 yacos. o-AKHJI- 
TeTparHApOMMpaHbl MOsaBaswcb Ha KaTamH3aTOp C OOBeEMHOH CKOpOCTbIO 
0,1 uac+ B ToKe Bomopona usu 6e3 Hero. TloswyueHHble *XUAKMe KaTa/M3aTbl 
mocye BbicyumMBaHin CaCl, pasroHamucb Ha apPekTHBHOH KOIOHKe. Huxe 
IIPHBeeHb! (PH3HGeCKHe CBOHCTBa KETOHOB, OOpa3s0BaBLIHXCH MPH M3sO0MepH3a- 
ILHH O&-MeTHJI, O&-9THJI, &-H-TIPONMJI- H a-H-OyTHITeTparHApOMMpaHoB, a Takxe 
TeMI€paTypbl TvlaBJIeHHA UX CeMHKapOa3OHOB. 

1) Texcanou-2, T. kun. 126—126,5°; d3° 0,8115; n> 1,4018; cemukap6a3o0n, 
T. mt. 120—121°. 

2) Tenranon-3, T. kun. 147—147,2°; di® 0,8192; np 1,4095; cemuKap- 
6a30H, T. na. 104°, 

3) Oxtanon-4, T. Kun. 166,5°; di” 0,8190; nD 1,4135; cemukap6a3on, 
iPralliteJO° - 

4) Honanon-5, tT. xun. 186—187°; d*° 0,8270; nS 1,4200; cemuxap6a30n, 
ete OU ye 


VuctutyT opranwueckoii xuMHu Tloctynuso 
um. H. JI. 3enuucKoro 18 IV 1959 
Akaylemuw Hayk CCCP 7 
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Joxrnago Arkangemun wayr CCCP 
1959. Tom 127, Ne 4 


XHMH fl 


Unen-Koppecnonyent AH CCCP A. H. BALIKHPOB, M. M. MMOTAPHH 
u B. B. KAM30JIKHH 


CHHTE3 BbICIIHX KETOHOB METOJIOM )KHAKOPA3HOFO 
OKHCJIEHUS| BTOPHYHbIX CNMPTOB 


B pe3yibTaTe paOoT no u3y4eHHIO MeXaHH3Ma %xMAKoda3sHorO OKHCIeHUA 
{apacPMHOBEIX YIVIeBOMOPOAOB K HaCTOALIEMY BPeMeHH CJIOMRUMOCh NpescTaBwie- 
nue O CTaqMHHOM XapakTepe 9Toro npowecca. IlocweqoBaTebHOCTb OTJebHbIX 
It au OKHCJIMTCIbHbIX MpeBpallleHHH Napad*HHOBbIX YIVJIeEBOLOpOAOB MO xKeT 
(LIT mpefctaBleHa culelyrouleli cxemon (17%): 


| 


CnMpTbl 
yriepozopoy > Se Le | 


CJIO*KHbIe Sup 


+t 


KapOOHUJIbHbIe > KHCJOTHI 
coeqHHeHHA 


Mmerouveca B INTepaType SKCIepHMeHTaJIbHble JaHHble (*) MOKaSbIBaIOT, YTO 
“Tpolecce MoJIyYeHHA CHHTETHUCCKHX MKHPHBIX KUCJIOT OKHCeHHeEM TBePAbIX 
MAapauHOB, KaK MpaBUJO, OOpasyeTcA 3HAUHTEIbHOe KOJIMYCCTBO KapOOHHAbHbIX 
beqMHeHHH. B mpoyyktTaxX OKHCJICHHA BBICIIMX MapadMHOBbIx yrvleBoLOpooB 
|IIPHCyTCTBHH OOPHOH KHCJOTHI Hapxfy CO BTOPMYHbIMA CHMpTaMM BCerya 
DIepxKATCA HeKOTOPOe KOuIMYECTBO KeTOHOR (°). 

_ O6pa30BaHHe KapOOHHJIbHbIX COeqMHeHHH (CM. CxeMy) MOXKeT MpoTeKaTb, 
)-MEPBBIX, B Pe3yJIbTAaTe pacmafa ruApomepeKucu (°), BO-BTOPbIX, IyTeM OKUHC- 
PHA HaXOMAULMXCA B PpeaKWMOHHOM 30HE CIMPTOB. 

Ipencrapiano uurepec NoyYHTb 9KCIepuMeHTAasIbHbIe JaHHbIe 0 BO3MOXKHO- 
‘M IIPOTeKAHHA PeCaKWMH OKMCEHHA CNHPTOB B YCJIOBHAX, AHAJIOFMYHbIX YCJO- 
HAM X2KUAKOPasHOro OKUCJeCHHA YIeBOJOPOOB, a TaK2%Ke YCTAHOBHTb BO3MOXK- 
DCTb OCYILECTBICHHA HalpaBJIeHHOTO OKHCJCHHA BTOPHUHBIX CIMPTOB B KeTOHHI. 
| IIpu mpopeyzenuu wacrosillero uccieqopaHia HaMH Ob MCHOMb3OBaHbI 
bICLIMe alMaTH4yecKNe CNUPTHI, MOJLYYeHHbIe Ha OMbITHO-IPOMbILIIeHHOW ycra- 
BKe TIO MeTOAy, paspaOoTaHHomy B AKaylemuu HayK CCCP (°). Cogepxxanne 
OPHUHbIX CIMPTOB B YKa3aHHOM posyKtTe coctaBsalo oKoNO 90 Mon. % (°). 
WKHCJICHHIO Obla NOABeprHyTa (pakWuA CUMPTOB, BbIKHNaloulad B Mmpesesax 
‘P5—170° mpu 1 mm prt. cr. (Cyg —Cy,) H uMerollad THAPOKCHbHOe 4MCIIO 
20,0; KapOonHsbHoe! uucIO 20,0; KucmoTHoe uncsio 1,1; sbupHoe uucuo 3,4; 
f° 0,8486; n2° 1,4496; 7. sacr. +8,0°. 

| AKumkotbasHoe OKHCeHHe BBICWIMX CNHPTOB MpoBOAMOcb B anmapatype u 
D MeTOAUKaM, OMNMCaHHbIM HaMH pauHee (°). B KaxKJOM ONbITe WIA OKHCIEHHA Opa- 
ben 65 r yKa3aHHbIX CMHPTOB; YAeCJIbHbIM PacxO] OKUCJAIOM[eFo rasa COCTAaBAA JI 
)00} /Kr -4ac (pH OKHCIeHHM KucMOpozom — 200 a/Kr-4ac). Bpwto u3sy4eHo 
IMME YCIOBHH MpOBeeHuA peakKUH OKUCJICHUA BBICWIMX CIMPTOB (Temmepa- 
’pa, KOHIWeHTpalMA KUCTOpOLa B OKMCJIAIOUIEM Tase, MpOMOMAKUTEMbHOCTH 
KUCJICHHA), a TaKXKe BIIMAHHE HCKOTOPbIX OOaBOK Ha CocTaB OOpasyrtouluxca 
DOMYKTOB («OKCHJlaTa»). 

Bauanne TemnepaTypbl Ha Mpolecc OKHCIeHHA BbICLIMX CNMPTOB ObWIO u3y- 
‘HO B uHTepBase 120—180° npn oKHCMeHHN a30THOKHCIOpOAHOH CMeCbIO, CO- 
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jlepxKamelt 6,0—6,5 Bec. % KUCMOpOLa, H MPOMOMRUTEAbHOCTH OKUCICHHA 4 yaca 
(ra6n. 1). 

Kak cylelyeT 43 MOJYYeHHEIX SKCIEPHMeCHTAIbHDIX JAHHBIX, TeMMepaTypa 
peak ABJIAeTCA (AKTOPOM, B CHJIbHOH CTEMeHH BMAIOWUM Ha, riyOuHy mpe- 
BPallleHHUA UCXOMHBIX CIMPTOB HM COCTAB MOJYYAIOUWAXCA NPOAYKTOB OKHCJeHHA. 
C ypemvueHveM TemnepaTypbl B 
posyKTax peakWMH yBeJMUMBaeT- 
Bausnne TeMIMeparTy pb OKHCJIGCHHA Ha CTelmeHb CA HONA KUCJIOT HY CHHKACTCH 
NpeppalleHuA WU cocTaB IIpOJyYKTOB OKUHCJICHHA OA KCTOHOB. IIpu MOBbIMIeHHH 

BED ie ie ae Temnepatypst co 140 yo 165° 
JOIA KeETOHOB MiaflaetTc 63,6 jo 


Ta6auna il 


KomuuecTBo o6paso- 


& BaBIHXCA KUCIOpOR- 55.0 mon. %. OHOBpeMeHHO G 
Ananu3 OKcHuaaTa cofepxKallux coeyHu- a 
3 seater a Ee Garon 9THUM YBeJIHYMBaeTCA CTeNeHb pe 
s KMCJIOTBI) BpauleHHA WCXOMHBIX CHMPTOB. 
co | 8 i r stom uncne,  AHA@JIOFHUHbIe’ = 3aKOHOMepHOCTH 
— LY) 7 
od 5 9 Zo g2el sal, Vesa ObWIM YCTAHOBJIeCHEI IPH H3Sy4eHHH 
i=) e 
Pel oS We eee s Kuc- |xerom  MpOlecca OKUCICHHS — CHMPTOB 
Epo oles? Silos, dee spe te A3O0THOKHCJIOPOAHOH CMeCbIO, CO- 
jepxKauleh 3,7% kucnopola, a 
420 1,0 0,0 | 20,2 = = = Take BO3ZYXOM HU KHCJIOPOOM. 
440 5.5 | 13:4 | 5130 | 0,89 | 36,4 | 63,6 AY Pon 
465 | 39/0 | 3435 | 112;0 | 2395-| 44,4 | 55:6 CnelyeT OTMeTHTb, 4YTO MPH TeM- 
480* | 30,0 | 47,0 | 414550 | 3307 | 44,7 | 55,3 


mepatype 120° okuceHue cnupToB 
mpotekaeT C MaJlOH CKOpPOCTbIO. 

* T]pomomKUTeMbHOCTh OKHCeHMA 3,5 uaca. Ilpu okucneHun a30THOKHCIOpos- 

HOH CMeCbIO, cosepxKamlehi 6,0% 
KucIopoya, B TeyeHve 8 uac. cTeNeHb MpeBpallleHHA CMMPTOB He MpeBpwuana 
1,5—2,0 mon. %; pv oKMCIeHHH KHCIOpOJOM B TeyeHHe 4 4ac. CTeNeHb NpeBpa- 
weHua coctaBianta 12,0—15,0 mon. %. 

IIpopeyenve peakUMH OKHCJICHHA CNHPTOB Np BbICOKHX TeMNepaTypax 
(oco6eHEO B CJlyyae BbICOKOH KOHIEHTPalMH KUCIOpOla B ‘OKNCIAIOULeM Tase) 
lelaeT HEBO3MOXKBIM HAKOMJIeHHe B 

TaOmuna 2 
OKCHJlaTe 3HAYHTEJIbHOTO KOJIN- 
yecTBa KapOOHHJIbHBIX coe He- Bausanne KOHUeHTpallwH KUCICpOa B OKHCMIHIO- 
HHH, MO-BHAHMOMY, BCJIe/JICTBHe eM fase Ha CTeleHb NpeBbpallleHHA HM COCTaB 
6bICTporo OKMCJICHHA UX B KUCJIO- MpOAyYKTOB OKMCJICHHA BEICMINX CNHPTOB 
TH. B 9stTux cuJlyuatxX OCHOBHBIM 


os KosnuectBo o6pazo- 
TIPOAYKTOM OKMCJICHHA CHMPTOB AB- 23 ut BaBIMUXCA KUCMOPOA- 
JIAIOTCA KYCJIOTHI (CBOOOMHBICHCBA- <8 Sek io aalin Wo ae 

5 
3aHHBIe B BHe CIOHKHBIX SPUPOB). Fes paki 
Visyyenve BaMAHHA. KOHUeHT- 6G) & 4 x pat lg ae ees 

palluu Kucnopofa BoKucHaomeli Se~| So | Ze | g2o]s8|, aig 
ra3soBoli CMeCH, MpoBofuBeecn Soa ES | 6s | SEs g S| | Kuc- | xerons 
npu 140°(npofommutetbHocTboKH- = ——__"_|_ *" | TS VR 


cmeHux 4 vaca) wu mpu 165° 


Te[Mnepfatypa OoOKkucmeuua 140° 
2 yaca) NOKAa3aJIO, YTO C YBesIMUe- 


3,7] 28 | 0,0 | 42,0 | 0,44 | 44,0 | 89,0 
HHe€M KOHUeHTpallM KUCOpona B 6,0 | 5,5 | 43,1 | 51,0 | 0,89 | 36,4 | 6376 
SOHe peaKIMH NOBEIMAeTCH CTeMeHb 469") | 94'8 | ae'm | teot'o | aes | oie bees 
npeppallenusa uc 

peepee Sie ak ta SAUTE Temnelfpatypa okucneHua 165° 

M CHMKAeTCA OTHOCHTEIbHBI BBI- 

XO[ KETOHOB—]OJIS KETOHOB BTIPO- 34 | aot | oe | aia | Bat | fa | 33:8 
WykTax okucweHua cnupTon 21,0 | 113,0 | 63,1 | 130,0 | 5,41 | 61,6 | 38,4 
(ra61. 2). 


CkopocTb peak OKHCIeHHA, KaK TpaBuJO, B CHJIbHOM CTeMeHH 3aBHCHT 
OT KOHIE€HTPallMH KuCIOpoya B OKNCIAIOMIeM Tase. Uem HWXKE KOHICHTPalNA 
KUCOPOla B OKHCJIAIONLEM Fase, TEM COIbINe OTHOCHTEILHBIM BLIXO], KETOHOB (0CO- 
OeHHO MpH HH3KHX TemMepatTypax (120—140°)). Oxnenenne ra30Bo0l cMecbio 
C BbICOKHM COjlepxKaHHeM KHCOPOa C WebIO NOMYYCHHA KETOHOB HepallMOHavib- 
HO, TaK KaK B 9TOM CJlyyae OOpa3syeTca EONbMOe KOMMYECTBO KHCJOT. 

94 


Mccnefopanve mpolyKTOB OKHCJIeEHHA CHHPTOB Mp pasHUuHOM BpemeHH 
boBeleHuaA peakuuu (Temnepatypa 140° oxucmeHne BOSAyXOM), NOKa3aJI0, UTO 
WYBeCIMYeEHHEM NPOMOJRUTEMbLHOCTH OKHCJICHVA H3MECHSHETCH HE TOJIbKO CTENEHb 
DeBPALeHHA HCXOAHBIX CNMPTOB, HO HM COCTAB NCyyakcWuxcA NpusTomM npo- 
VKTOB (Ta6l. 3, pue. 1). 
YBeuyeHHe  poOMOMKUTEIb- 
DCTH OKMCJICHHA NPHBOAUT K yBe- 
YeHHIO CTeNeHH lipeBpalleHuAv Bausnne NpPOJOMMKUTeJEKBCCTH CKNCJICHHA 
CXOMHbIX CNHPTOB WH CHHXEHHIO Ha CTeneHb NpeppalmleHHA WH COCTAaB 

NpOAYKIOB OKHCJICHHA BbICIUHX CIMPTOB 
| See BbIXOJa K€TOHOB 


Ta6dauna 3 


ier NOphillcHis BEXOLANKNCS 999 Tid etooia wilolmokemmyeersotecsasc: 
| oe va ig ar S(PUpoB. Tipu a Anas OKcHJata conepmalliax’ cochane: 
OM jlOJIX KETOHOB B flpOMyKTax g HUM (KeTOHDI H 
Pakunn,nafaer c 88 10 45 mon. %. a 3 t oaks 
TlonyueHHble 9kCnepHMeHTaJb- ae 2 pC rOwten eae: 
PIE JAHHbIeC MO3BOJIMJIH BbIOpaTb x =| 8 Vs 5 MOM. % 
=9KUM OKHCJICHHA CHUPTOB, oGec- £8 | Se | Zo | Be Sel, 
HEUMBAIOWHH BbIXOM KeTOHOB Jo 8 | ¢s | FS | SE | SE] | NO, | xeroum 
Pees qatonpenpariiennmie yeast Pelt al of eh” oF 
QHUpPTb!l MpH cCTeneHH IpeBpalle- 4 0,6 0,0 24,8 0,40 14,5 88,5 
Ma MCxOMHEIX cnupToB 40,— — 3 | 367) | 98°7 |ata'o | ote | ies | Gi2 
mom.%. Tako pexHM OKHC- 4 | 38,2 | 33:7 | 104,0 | 2,79 | 46,0 | 54,0 
6 | 690 | 612 [4280 | 425 | 85,0 | 54,0 


HMM lapaMeTpaMu: Temnepatypa 
H65°, cofepsxKaHve KuCNOposa B OKMCAAIOUeH ra3soBol cmecn 6,0—6,5%, 
JlenbubI pacxoyq mocneqHei 1000 a/kr-uac, mpoxomKNTeIbHOCTb OKUCJe- 
ua 3 uaca. IIpH meHbileH cTeneHH mpeBpalleHiA MCXOJHbIX CNMPTOB MOKeT 

ObITh ToWyueH Oouee BLICOKMH BbIXO] 
_~3  KeTOHOB. 


x 


mMOonfe 


V3yuenne mpollecca OKUCJICHMA CHMp- 
TOB BMPHCYTCTBHU Ppa3JIHYHbIX OOaBOK 
(COM MeTaJJIOB TepeMeHHOH BaJIeHTHO- 
CTH) NOKa3aJio, YTOMX JeHcTBHe Hal mpo- 
1ecC OKHCJIGEHHA CMMPTOB NO CBOeMy Xa- 
pakTepy aHaJIOrMuHO JleHCTBHIO HX Ha 
mpowecc OKHCIeCHHA yIvleBOAOPOTos. 
Hanpumep, BBefeHve cole Mapranila 
B 30HY peaKUHH MpHBOUT K 3HauHTeIb- 
HOMY YBeJIMYeHMIO BbIXOfa KucIIOT. M3y- 
YeHHbIe HaMH foOaBKH (comu Co, Ni, 
Mn, Fe, Cr, Cu, Sn) oxas3piparoT BaMa- 
| , , rs He Ha CKOPOCTb OKMCJeHHA CNUPTOB. 
p OyHako HM OfHa H3'HHX,; HE MPOABJIAeT 
Puc. 1. KunetuKa nakonmenua Kucnopon- usOupaTebHOTO AeHcTBuA Ha PeakUHlo 

plepxkamux coeluHenuli (Temn. 140°, OKHCJICHHA CNHPTOB JO KETOHOB. 
MKuceHHe BO3—qyxoM). J — KapOoHHAbHEIe Bpefenwe B 30HY peaKIUMH MNeHTa- 
penmnenns, Be eT (cBo6ofHbIe Kap6ouHia *Kesle3a MpMBOJMT -K pes- 
| eee BAe as ae BRS, KOMY TOPMO?KeHHIO npotecca OKUCIIe- 
HHA, YTO YKa3bIBaeT Ha; PaMKaJIbHbI 

xapakTep u3y4yaeMohH peakuH. 

B u3yueHHbIX HAMM YCJIOBHAX BTOPHUHbIe CNHPTb!l OKHCJIAIOTCH B K€TOHbI CO 
‘HaUMTeEMbHOH CKOPOCTHIO. STO ABMIACTCA SKCNEPUMEHTAJIbHDIM MOATBEp%KMLeHveM 


; KHCJIOTHI. OTH JaHHbIe XOPOWO CormacyiwoTcA C pesybTaTaMH UcceoBannh 
10 BIIMAHMIO OOPHOH KHCIOTHI MH OopHOrO aHrHApHya Ha Mpollecc wXHAKOasHoro: 
DKHCJICHHA MapacHHOBLIX yrseBozoponos (°). 


Hasmune cioxkubix 3cpupoB B MpoAyKTaX OKHCJICHHA CIMPTOB yKa3bIBaeT Ha 
BO3MOXKHOCTh IPOTeKAHHA PeakUMUu sTepHpuKalMu UCXOMHIX CMMPTOB OOpasyto- 
IMMMHCA B XOJe OKMCMeHHA KHCOTAaMH. M310x%xKeHHbIM BbILIe WHKJI OKHCIMTEIIb- 
HbIX IpeBpauleHu BTOPHYHIX CMMPTOB MOXKeT ObITb MpecTaBsIeH CXeMOH: 


BTOPHUHBI CNUpT — KeTOH — KHCJIOTHI 


CIOKHbIe 9PUpbl 


Kpupad HaKOMIeHHA KapOOHWJIbHbIX CoeqMHeHHH (puc. 1) noKa3spIBaeT, 4TO 
lO JIOCTHXKeHHH ONpeesIeHHOH KOHICHTPallHH KeTOHOB B 30HE peakIHH JaJlb- | 
Hefllero HX HakOMMeHHA He NpoucxoguT. IIpu sToM, NO-BHAMMOMY, B peaKIHOH- 
HOH 30He YCTaHaBJIMBaeTCA JMHAMHYeCKOe PaBHOBeCHe, IPH KOTOPOM CKOPOCTb 
JlaJIbHelitero MpeBpauleHHA KeTOHOB CTAHOBHTCA PaBHOM CKOpOCcTH UX OOpaso-— 
BaHua. | 

C wesbio BbIeIeHHA KAPOOHWJIbHbIX COCIMHEHHH, OOpasylOUlNxcaA MpH oKuc- 
JICHHW BTOPHUHBIX CIMPTOB, OKCHAaT Obl NOLBeprHyT oMblieHHI0 0,0 N BowHbIM 
pacTBOpoM weloun. PacTBop covleH XKMPHbIX KHCJIOT Obl OTAeeH OT MaCJIA-— 
HOrO CJIoA7H SKCTparHpoBaH siupom. Ilocue oTronku apupa NOJyYeHHBI Mpo-— 
MYKT, COCTOAMIMH H3 CMeCH KapOOHHJIbHBIX COeMHeHMM UM CIMpTOB, pashelAica 
OopaTHbIM MeTOJOM. CmMpTbl, Cosep2xKallivecd B YKa3aHOM BbIIle MpoyyKTe, 
3TeEPHCU WHpOBaIHCb OOPHOH KUCJIOTOH; NOJYYeHHble OOPHOKUCJble SPUpbI CNUp- 
TOB OTJ@JIAJIMCb OT KAPOOHHJIbHBIX COCIMHEHHH MyTeM OTTOHKH MOCJIe(HUX B Ba- 
Kyyme. JlucTuslaT, ABJIAIONIHHCA CMeCbIO KETOHOB (peaKIMA Ha aJiberuppl c Ppy- 
KCHHCe€PpHUCTOM KUCOTON Oba OTpHUaTeIbHOH), MpelcTaBAA COOOH JMMOHHO- 
XKENTYIO WRAAKOCTh, XAPAKTePH3YIOULYIOCA CJIEAYIOULMMU MOKAa3saTeAMH: Kap6o- 
HHJIbHoe unco 200,0; KucMOoTHOe MH TrHAPOKCHJIbHOe uuCMa paBHbI 0, spupHoe 
uncno 4,2; d? 0,8420; n® 1.4441; 7. sacr. +10,4°. 

B utore paOorbl M0Ka3aHo, 4YTO MeTOJOM 2KHAKoasHoro OKHCIeEHHA BTOPHU-— 
HbIX CHMPTOB MOFyT ObITb NOJYYeHbI BLICLUIHe KETOHHI. Haienbl yCIOBUA HalpaB- 
JIGHHOTO OKHCJI€HMA BbICIUHX BTOPHUHBIX CNMPTOB B KeTOHbI, OGeCHeYHBAIOUHe — 
BBIXOA NocwetHux OKoN0 60 Mon. % Ha MpeBpallleHHble cmupTsl (pu cTeneHH 
mpespamtenun 40—45 mom.%). 

BpIclive KeTOHbI MOryT ObITb TaK 2Ke MOJYYeHbI MyTeM JeruApHpoBaHuA BTO- 
PHUHBIX CMHPTOB Ha COOTBETCTBYIOWMX KaTaH3aTOpax. OKCHepHMeHTaJIbHbIe 
JaHHble 10 STOMY BOTIpocy OyLyT onyOMKOBaHbI HAMM B OM xKalillee Bpema. 


MuctutyT HebTexumMuyeckoro cHHTe3a Toctynuso 
Axkajemun HaykK CCCP 16 III 1959 
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XHMHA 


B. P. JIOHTBOPT, TI. T. MJIEW u M. M. PYTEP®OPI 


| 


| MEXAHH3M KATHOHHOH MNOJIAMEPH3AUHH NO BAIBAHHEM 
-TAJIONJOMETAJIJIOB 


(II pedcmaeaeno akademuxom C. C. Medeedecoim 14 IV 1959) 


Ilo Bonpocy 0 KaTHOHHOM nowMMepH3allMn Ose HOB NOL BAMAHHeEM Taono- 
AJOB LO MOCMeHeTO BPeMeHH CYIeCTBOBAIM LBe PasIMUHble TOUKM 3peHHa. 
lo mepBoH Teopuu, mpeqioxenHot Tyntepom u Moxe (1), katamus nporekaer 
'pesyJIbTaTe OOpa3s0BaHHA MOJIAPH3OBaHHOTO KOMIVJIeKCa TaslOHAOMeTassa C Ose- 
{HHOM: 

| | 


PX,, st Chests PX, —C —Ct, 

pee | | 
puyeM oOpa30BaHHblli TaKHM ITyTeM KapOOHHeBbIN HOH HHUUMUpyer WemHyt10 
sea KILO. 

BnoculeqcCTBHH ObIO 3aMe4eHO, 4YTO B PaCTBOPHTeAX C HH3KOH MHIeKTpH- 
CKOH MOCTOAHHOK (yrieBoLoposbl HU TeTpaxJopMeTaH) NoOaBKH OfHOrO rasou- 
OMETAJIIa CaMH 110 CeOe He MOTYT BbISBaTb HU MOduMMepH3alnH (?), HH aKHJI- 
opaHua (*), HH H30Mepu3alut (*), a HEOGXOJMMO TPeTbe BEILECTBO, Ha3bIBaeMoe 
;OKaTaJIH3aTOpoM. CaMbIM OObIKHOBeHHBIM HM Ha CaMOM JleJle Be3JeCyIIHM COKaTa- 
USaTOPOM ABJIAeTCA BOJa; KaK COKAaTAaJIM3aTOPbI AeCMCTBYIOT TakxKe CMUpTHI (°*), 
pranuueckue kucaorte (5,°) H HuTpocoequHeHHA (7). KaTamuTHueckue cBolicTBa 
taxKOTO U3 HAX MOXKHO MPHMACaTb JeHCTBUIO KOMIWICKCHOM MpOTOHHOHM KHCJIOTHI 
"K,A-H*: 


PX, + AH— PX, A-Ht. 


Kap6oHveBbi. HOH OOpa3zyeTCA B PesyJIbTATe MePeMeHLeHHA IPOTOHA OT KOM- 
IEKCHOM KHCJIOTHI K OsePHHy: 


PX, A-H* + M— PX, A-HMt. 


Kap6ouneBbii HOH MHMIMMpyeT NoMMepusallMio, v pacTyWMH KOHeIL NOH- 
mepa COCTOHT U3 HOHHOM Mapbl. Meuee SCHBIM ObWIO MOIORKeHHE C PeaKWMAMU 
$ raslOMJaIKMJIbHBIX pacTBopHTeiax. PanHwe uCCeqOBaHHA MpHBelM K Mpen- 
OJIOXKEHHIO, UTO B 3THX PeaKIUHAX WOOaBKa BOI HE NPOM3BOLHT MOUTH HHKa- 
aa addexta. Sto nosBomuso Tennepy (§) mpeqnonoxkuTb, 4TO Cambli raslouy- 
AJIKUJIbHBIM PpacTBOpHTe/Ib WevcTByeT KaK COKaTaJM3aTOp: 


| PX, +RX—> R*PXz4, 
R*#PX, 41 + M—> RM*PX, 


OnbiTbI, MpoBeeHHble OLHAM H3 HaC, NO-BHAHMOMY, NOATBepAAalu 3TO TO 
PTHOWICHHI0 K HEKOTOPbIM raJIOWAaIKUNIaM HK TOMY 2Ke NoKasaJH, 4TO, TO Kpa Hi- 
elt Mepe, B cucreme ctupom — TiCl,—(CH,Cl),, to6aBKa BOAbI yeKopseT peak- 
imo (°). JlonomnutTenbHble WH Tropa3qo Ooulee yOeMUTebHbIe MOKasaTeJIbCTBAa 
COKaTaJIMTHUeCKOM JICHCTBUM HeKOTOPHIX ralOHJaIKMIOB OblwiM Waubl Kau- 
Klodbom u J[entoHom. On NoKa3aJIH, YTO NO OTHOMeHHIO K CHCTeMe CTHpol — 
BnCl,, (CH,Cl), u tpet.-C,H,Cl NeHCTBYy!OT KaK COKaTaIH3aTOPbl, HO TOJIbKO B 
bacTBOpHTeIAX C AMSIEKTPHYeCKOH MOCTOAHHOM OKOMO CeMH UsIM Ooubute (*°). 
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ee Jlo nyOanKauuu pador Kanxnoda u JlenroHa Teopux HellocpeACTBeHHOTO: 
VHUIMMMPOBaHHA, MpelvioweHHan TyHTepomM u Vioxe, Opwia CHOBa BbIJBHHYTa 
Tautmaxepom u Meypegespim, KOTOpble, OMHAKO, OFpaHHuWJIM ee PacTBOPHTe- 
JIAMH C YMepeHHO BEICOKOM AMaIeKTPH4eCKOl NOcTOAHHOH (11). OHH yTBepA aM, 
YTO B TaKHX PaCTBOPHTeMAX He HY2KHO HM MPOTOHHOLO, HU FalOUAaJIKUJIbHOTO! 
coKaTau3zatopa. B pesybTare uccneqopanni Kanxkoda u eutoua 9310 
3aKJIIOUCHHE KarKeTCAH KpaliHe H€Be€POATHBIM, XOTH OHO He OlIpoBpepraeTca 
BIOJIHE. 

BaxKHO OTJaTb Ce6e OTUET B TOM, UTO B OHO H TOM 2%e CHCTeMe MOryT COcy- 
IL€CTBOBaTb HeCKOJIbKO THMOB HHHILMUpOBaHHA: arKe eCJIM Obl B HEKOTOPBIX CH- 
cTeMax COKaTaJIHTHYeCKoe JelcTBHe TaJlOHJaKHJIOB ObWIO MOKa3aHO, STO He 
UCKJ0UaIO Obl BOSMOXKHOCTH COBMeCTHOFO HelocpeACTBEHHOTO HHHIMM POBaHHA 
10 MexaHu3My, mpesmoxeHHomy Tyxtepom u Voxe, Tanrmaxepom u Mespe- 
JI@BbIM. 

Oguako HallM MCCeOBaHMA TIpeMcTaBAlOT TeNepb HEABYCMBICCHHDIC LO- 
Ka3aTeIbcTBa Toro, uTo Teopus Tyurepa u Moxe B MoguduKauuu Tantmaxepa 
u Mejpeyepa HeOCHOBaTeJIbHa MO OTHOLIEHHIO K cucteme CH,Cl, — TiCl, — H,O | 
CO CTHPOJIOM UH “306yTHIeHOM. Mp paspaOotaM allnmapaTypy, B KOTOpOH KO- 
JIMUeCTBO OCTATOUHOM BOAbI B HCXOAHOH HaBecke peaKUMOHHOH cCMecH (Kaka 
no 100 mi) Moxer 6bITbh cHuxKeHO Jo 10°° r-Mone ('*). [lpumenas CH,Cl, kak 
pacrBoputelib u TiCl, Kak KaTaJIM3aTOp, MbI HallIM, YTO H300yTHJIeH peTep-— 
MepaeT MOJIMMepvsalluio JO CTeMeHH, CTPpOro MPONOPWHOHAbHOH KOJIMUECTBY 
HaJIMUHOM BOJbI, — LO H3BeCTHOM KOHIEHTPalMH BOLbI, pH KOTOPOH MocTuraerca — 
CTONpOleHTHaA ruyOuna nomumMepusaunu. IIpu qaHHOH KOHWeHTpalluH BODbI 
rulyOMHa YBeIMYMBaeTCA C NOHHKeHHEM TemNepaTypHl. B culyuae NpekpalleHHA 
MOJIMMepH3allWH V3-3a HeOCTaTKa BOJbl BO3MOXKHO CHOBa MHUUMAPOBaTb ee 
jOOaBKaMM BOJIbI, HO He AOOaBKamu TiCl,. Crupom xe pearupyer COBCeM HHaue: 
Kak Obl MaJia HM Oba KOHWeHTPalNA BObI, peakWHA BCera MposouxKaeTca TO 
CTONPOMeHTHON PilyOuHbl. 

TakuM o6pa30M, Hal ONbITbI C H306YTHJIEHOM MOKa3aJH, YTO MO OTHOIIeCHHIO: 
K 3TOMY MOHOMepy TeopHa TanTmaxepa u MezBeyeBa HempHMeHuMa. OHH TakxKe 
MoKa3aJIH, YTO MO OTHOIWeHHIO K H300yTHIeHY CH,Cl, He aBaaeTCH COKaTaJH- 
saTopom c TiCl,. Oguako elle Ka3asl0Cbh BO3MOKHbIM, UTO NOMMepH3allua 
CTHpOJla pH HaWMeHbUleH BO3MO%xHOM KOHIeHTPalluu BOLI OObACHAeTCA He 
HaJIMYHeM OCTATOUHOH BOY, a COKaTaJIMTHYCCKHM leHCTBHEM pacTBO-— 
PpHTeIA WH  HeNOCPpeACTBEHHDIM MHHUMHpOBaHHeM 0 MexaHH3My T[ant-— 
mMaxepa uw Meypegepa. Ho Tak Kak Mbl YCTaHOBHJIM, UTO MOJeKYJIAPHbIii Bec 
He 3aBMCHT HM OT KOHICHTPallMM BOMbl, HH OT KOHWeHTpalun TiC], u ckopocTh 
NOJIMMepH3allMM Tp MaslOM KOHUeHTPallHH BOLbI He 3aBHCHT OT KOHILeHTpPalluHn 
TiCl, 9TH aJIbTePpHATHBbI Ka3aJIMCb MaJIOBEPOATHBIMH. 

MbI OKOHYATEJbHO PeLIMJIM STOT BOIIPOC CleLyIOWlUM OOpasom: B psye onbi- 
TOB MIpH OOcTOATeIbCTBAaX KpalHeli CyXOCTH NPOBOAMaCh MOMUMepH3sallNsa H30- 
OyTuena c TiCl,. [pu sToM smilb HesHauNTeIbHaA YaCTb UZ06yTUJIeHa Mperep- 
neBasla MOMMepH3allui0, MPHYeM OCTAaTOUHAaA BOMa Oblla NOrsolleHa U peakuua 
mpekpatusacb. Locie Toro kak ObWI WoOaBJeH CyXOM CTHpod, MoceoBasa 
NadibHeliad cllaOad peakIMA, KOTOPpad MpeKpaTUJacb uepe3 HeCKOJIbKO Ce- 
KYH. OTa peakWMA, MO-BHAMMOMY, MpovsollWia B pesybTaTe HaNM4uHA He3Ha- 
YAHTEIbHOFO KOJIMUECTBA BOIbI B CTHpOJe. Korjla cTasio HECOMHEHHBIM, UTO NOMH- 
MepH3alluaA TpekpaTuslach, Mbl MOOaBUJIH K CHCTeMe BOY B KONMUeCTBe, WocTa- 
TOYHOM JWI TOFO, YTOObI MOBeCTH PeakiMIO JO CTONpoeHTHO rayOnny. pu 
STOM IIPOH3OLIa OLICTpad NOAMMepHsallMsA, 10 OKOHYAHHM KOTOPOH Noyunach 
NOWHaA CONONMMepusaluA CTHPOJa C Us06yTUIeHOM. Hexoropbie THNMUHEIe pe- 
3YbTaTbI MpHBeAeHb B TAO. 1. OHH MaloT HeOCMOpMMble JOKasaTe/IbCTBa TOTO,. 
uTO B pacTBopuTene CH,Cl, Hu us06yTHWeH, HH CTHpOs He MOryT NOmMMepH30- 
BaTbCA C O/\HUM TiCl,, u uTo MosTOMy, m0 Kpalineli Mepe B 3TOM cucTeMe, pacTBo- 
pTeb He JeHCTByeT KaK COKaTaJIM3aTOP, HM HeMocpeCTBEHHOFO HHI POBaHua 
NO BAMAHMeM OAHOrO TiCl,, mocrynupoBaHHoro Tanrmaxepom u Megpeyesnm, 
He MpOvcxogurT. 
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ee 


Ta6auua il 


Tay6una nosmu- 
Konuentpaua | Konnentpanna Puy6una noau- Kouueutpauua Pny6una nomm- y ae 


j Cs (Os Se esoigats MepHsaluu, % SE, MepHsalun, % HPN AoGaBKax 

} 

L , 000220 | 0 ,0893 6,4 0 ,0685 ono 85,0 
29,1 0 ,00225 0,0912 ITS 0, 0560 Loe 69,4 


pumeuanusa. 1) PayOuna nonumepu3aunn onpeseranach B MpoueHTaX MO OTHOLeHHIO 
OMYeCTBY TpaMMOJIeKYJI OOOKX NOOABJICHHIX MOHOMepoB. 2) Bpema Mexyy Hayanom nowH- 
UDH3alNH UsO0OyTHNeHa M OOaBMeHHeM CTHpomMa oKONO 3 MHH., MeExy oOaBmenvem 
Mpola H OOaBMeHHeM BOLI — OKOMO 5 MUH. 


| Kunernueckue JOBO/bI, MPHBeeHHbI€ STHMK aBTOPaMH B MOJIb3y cCBoelt 
OpHH, He HMeIOT pelliarouiero 3HaueHHA. IlouoxKeHHOe MMM B OCHOBY Mpeno- 
D2keHHe OO «yCTOHYHBOM COCTOAHHMH» JasleKO He BCerla ABJIAETCA JEHCTBUTeJIb- 
SIM 10 OTHOIMeHHIO K KaTHOHHbIM MOJIMMepv3alluaM. CaMOCTOATebHbIX OKa- 
RTEJIBCTB CYILECTBOBAHHA Pa3JIHUHbIX THIMOB HHHIMHPOBaHHA MMH He JaHo, 
€ BdaBascb B MOApoOuble OOcyxKMeHHA, MbI XOTE/M Obl YKa3aTb TOMbKO Ha TO, 
TO pH OfMHAaKOBbIX O6cToATeIbCcTBax (CH,Cl, — TiCl, —H,O,— Temne- 
aTypa or —30 fo —95°) HayabHad CKOpOCcTb MOHMepHsallMH u3s00yTHJeHa 
OMOpWHOHAaIbHa KOHIUCHTPalWH MOHOMepa, MexKy TeM Kak HavaJIbHas CKO- 
OCTb NOJHMepH3allHu CTHpOsa MpONnOpWHoHabHa KBapaTy KOHIMeHTpallnn 
OHOMepa, NOSTOMY OHH H TOT 2K€ MEXAHH3M HE MOXET JlelicTBOBAaTb B peakUMAX 
o60uMu MOHOMepamn (1°). Kpome Toro, B TOH CaMOH CHCTeMe, B KOTOPOH Me- 
aHu3mM TauTmMaxepa u MeypeyeBa Mor Ka3aTbCA HaM Ooulee BePOATHHIM (T. e. 
Hrnpon — SnCl, — HutTpo6ex307), Oka3bIBaeTCA, UTO HavalbHad CKOPOCTb 
}iolumMepu3allun MponopuMoHabHa KOHIeHTpallwH MOHOMepa, a He ee KBaJ- 
hry, Kak pescKasamm Tanrmaxep u Meppeges, X TO, Kpome 
Dro, OHA 3aBHCHT OT HawMUHA BOLbI. Iloqpob6Hoe u3m0xKeHNMe HalIMX JaHHbIxX 
yileT CKOpo omy6uIMKOBaHO B Apyrom mecte. MbI BEIpaxaem OslaroyapHoctTb Ka- 
walcKolt [lomumMep-Kopnopaluu wu «Occo»—uncceqoBaTeIbcKOH KopMopaluu 3a 
|pefocrapsenue] cpecTB, KOTOpble CleNaIM BO3MOXKHbIM BbINOHeEHHeE STO 
aOorhl, Hr. Mopcality 3a ero nepeBo WOKMaya Ha PyCCKHH ASHIK. 


- 


| Orjet XuMUH Tlocrynuno 
Hopt-Crahtopaumupckoro yHUBepCHTeTCKOrO KOWWenKa 13 IV 1959 
Kuan, Crappopamup, Anraua 
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Joxaagn Akanemun nayk CCCP 
1959. Tom 127, Ne 1 


XHMH 


A. P. TAHTMAXEP, axayemuk C. C. ME/JIBEJIEB uv E. b. JIOABUT 


K BOMPOCY 0 MEXAHH3ME HHWILMHPOBAHWA KATHOHHOUM 
NOJIMMEPH3ALLMN B TNPHCYTCTBHM FAJIOTEHHAOB METAJIJIOB 


MexaHi3M MHHUMMpOBaHHA KapOOHHeBOl NOJIMMepH3allMH B IpPHCyTCTBHH, 
TaJlOreHHOB MeTaJIJIOB HCCIeLOBasICA MHOTMMM aBTopaMmH. B wactTosilee BpeMaA: 
cyulecTByI0T 2 pa3JIMUHble TPaKTOBKH MexXaHH3Ma OOpa3s0BaHHA MepBHYHOFO Kap-. 
6OHHeBOTO HOHA B STHX Mporeccax. CormacHo OHO M3 HUX, KATHOHHAA MNOVIH-. 
Mepv3allua B IIpHCyTCTBHM TaJlOreHuJOB MeTaJIJIOB He MOXKeT MpoTeKaTb 6e3. 
W0OaBOK Pa3JIMUHBIX COKATAIH3aTOPOB, COrIacHO BTOPOH — KaTHOHHaA MOJIMMe- | 
PH3allA B OMpeeeHHbIX YCJIOBHAX MOXKET IpoTeKaTb HU Oe3 WOOaBOK COKaTaJIH- 
3aTopa. IIpu aTom Bompoc O Mpuposle MoOaBoK COKaTa/IM3aTOpa C Ppa3BHTHeM 
pa6oT B 9TOH OOsaCTH TpeTepNe 3HAYHTeIbHYIO JBOVJIIO WMO. 

IInemt, Cxunep, Tlonaun, Osanc, Muzos (},?,°), u3ysaBuine KaTHOHHY1O. 
NOJHMepH3alluio H300yTHIeHa B X2KHKOCTH HM B pacTBOperekcaHa C KaTaJIH3a- 
topamu TiCl,, BF;, ycraHoBusiu, YTO NOJMMepH3sallMA He MMeeT MeCTa 6€3 HaJH= | 
YMA MPpOTOHCOJepxKalllux LOOaBoK. a 

Ha OcHOBaHHH MOJYYeHHbIX pe3yJIbTaTOB ObWIO CleaHO 3aKJIOUeHHe, 4TO_ 
MHMUHaTOpaMH KaTHOHHOM NOMMMepH3allMH BCerla ABJIAIOTCA MIpOTOHCOjepxKa- 
ule KNCIOTH Tuna HB-PX, (HB — coxatasu3atop, PX, — ranoreHuy MetaJ-— 
gia). OTH ONLITH ObWIH NOCTAaBJICHbI B YCOBUAX HU3KUX TeMMepaTyp B cpeqax 
C HH3KOM AM9eKTPHYeCKOH MOCTOAHHOM. OAHaKO MOJYYeHHbIe HAMM Pe3YJIbTATHI | 
MO NOJMMepH3alMH Ms0MpeHa H CTHpoOua B MpucyTcTBHH SnCl, noKa3aiqu, 4TO” 
C NOBbILeCHHEM TeMMepaTypbl H ZHIICKTPHYeCKOM MOCTOAHHOM Cpebl KATHOHHAA 
NOJIMMePH3alUA MOKET MpPOTeKaTb HU Oe3 WOOaBoK CoKaTau3aTopa (*). 

YcTaHOBJIeHHad HaMH BO3MO%KHOCTb MpOTeKaHHA MOJIMMepv3allMH B pacTBo- | 
puTeIAX: TaslovaiKnNax, WUxXNopsTane Oe3 MoOaBoK MpoTOHCosepxallero co: 
KaTausatopa (*, °, 1!) —6pia B JaibHeHiWeM NoTBepxeHa padotamu IIue- 
ma (°), Kaapxsoda u Jeiuroua (°). OtHaKO 9TH aBTOPHI, HCXOAA M3 TOTO, UTA 
MIPpOWecC KaTHOHHOH NOJMMepH3allMu OJKeH MPOTeKaTb TOJbKO IIpH yuacTuy 
CoKaTaJIM3aTOpa, CUNTAIOT, YTO B 9TOM CJIyUae POb COKATAIM3aTOpPa BbINOJHACT 
PacTBOpuTelb, CormacHoO cyulelyrouleH cCxXeme: 


RX + PX, > RX-PX,, 


1 


re anbct 
RX-PX, + M+ RM-PX,,,, (unuunposanne) 
ihe Ee es 
RM-PX, 44 + M = RM2-PX,, 44. (poct) 
+ ~~ 
RM,,*PX, 4,2 RM,,X + PX, (o6psrp) 


rire RX —ranoufwankun, M — Mmonomep, PX, — ranoreHvy, Metasua. 
_ Vs stoi cxempi culeflyer, TO peaklluA OOpbIBa Leneii B TAKMX pacTBOpUTeAX 
Kak XJIOPMCTHIM. STH MH DUXNOpsTaH ¢ KaTamu3aTopamu TiCl,,SnCl, He nomKua 
3aBUCeTb OT TOO, IIPOBOAUTCH JIM Mpolecc B npucyrerBuu HCl unu 6e3 Hero, 
Tak KaK KapOOHMeBbIM HOH B TOM JIM Apyrom CJlyyae HaXOANTCA B Noe OHOrO 
HU TOFO Ke MpOTHBOMOHA. 

STO MPOTHBOPeYNT Pe3syIbTATaM HalMX UCCeLOBaHUi, B KOTOPbIX OBO NO- 
Ka3aHo, uTO LoOaBKH HCl cuwKaloT MoueKyApHBI Bec MOJIMMepoB, O6pa3o- 
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(BLUMXCA TPM MpOBeeHHH NOAMMepH3alHH B TaloufaKHbHBIX HM Apyrux 
leTBoputenax (’). IIpa sToM BAMAHMe OKasbIBaOT TOKO Te MoneKyabt HCl, 
iropble CBASaHbI C KaTaslM3aTOpaMnH. . 
|| OTH WaHHble, a TAaKKE Pesy/bTATHI, NOMYUeHHbIe HaMH MO KMHeETHKe pa3jlesb- 
Hi HM COBMeCTHOM NOMUMepHsallHH pa3M4HBIX MOoHOMepos (8,°,2°,14), npuBeiu 
KC K 3aKJIOUCHHIO, YTO B TaslOHJaJIKUJIbHBIX PaCTBOPHTeIAX KATHOHHAA M0- 
MepH3allHA MO*KeT MPOTeKaTb HEMOCPeACTBEHHO MO BJIMAHHEM alpOTOHHBIX 
ctor Oe3 yuacTua CoeqMHeHHi Co cnenuuyeckort cbyHKuMe coKaTamusatopa. 
_B oguoli u3 mocueqHnx pa6or Jlonrsopt, [nem u Pyrepdopaz (22) npn uccae- 
BaHMM NOJMMepusallMv H30OyTHIeHa HM CTHpOa B AuxsopMerane c TiCl, mpu- 
Wi'M K 3akJIO0UeHHIO, ITO BSTHX CHCTeMaX NOMMMePH3allMA MPOTeKaeT TOKO B 
iMCYTCTBHM 0OaBKH BOLE. 
Onako, Kak yka3blBaloT 39TH aBTOpbl, B Mpembiymeli pa6ore IInema (5), 
#rakxe B paOote Kanpxuoda u Jleiutona (*), Opiio MoKa3aHo, 4TO B AMUxsOp- 
ane TOJMMMepH3alluA CTHpOsa C TavloreHufaMM MeTaJIJIOB MOxKeT MpoTeKaTb 
6e3 foOaBOK MpoTOHCosepxKallux coKaTatusaTopos. IIpu stom Jloursopr, 
Wneur u Pytepdopyz (??) curator, uTO MaHHble NO KNHETHKe NOMMepH3alluu B 
ux cucTemax He ONpoBepratoT BO3MOXHOCTH MPOTeKaHHA B HUX HHMIMMMpOBa- 
id O€3 yUACTHA COKaTaM3aTOpa, TaK Kak JlaxKe ecIM Obl B HeKOTOPBIX CuH- 
Hemax coKaTauTHuecKkoe JeliCTBHe pacTBOpUTeNA OBO MOKa3aHO, STO He 
PK0uaeT BO3MOXHOCTH CLHOBPeMEHHOFO MpOTeKaHHA HHUIMMpOBaHHA NyTeM 
AMMOJICHCTBHA MOHOMepa C KaTalH3aTOpoM 6e3 yuacTHA COKaTasMsaTOpa. 
PeaklMA HHMUHHPOBaHHA B CHCTeMe MOHOMep — KaTaJIH3aTOp, MO-BHMMO- 
’, WpoTeKaeT uepe3 OOpa30BaHWe m-KOMIVIeKCa KaTajIM3aTOpa C MOHOMepom. 
}ox0a W3 akWeNTOPHO-LOHOPHbIX CBOHCTB MOJIeKYJI KaTaIM3aTOpa H MOHOMepa, 
TaKXKe Ha OCHOBaHHM JaHHbIX, NOJyYeHHbIX HaMH MO KMHeETHKe COBMeCTHOH 
aumMepus3anuu (2°, 14), mpl mpeqnosaraeM, YTO B pacTBOpe MOHOMepa KaTasIu3a- 
— HaxofHTca B Bue ero KoMMIeKca Cc MOHOMepoM. Peaklna HHHWMApOBaHHA 
\YULeECTBIAeTCA MPH B3aMMOJeHCTBHM 9TOTO KOMMIeKca Cc MoHOMepom (°, 1%): 
a 


PX,-M-+M-— PX, — Mo. 


HaOruuHad TOUKA 3peHHA Ha Me€XaHH3M HHVMUMMpOBaHHA 6e3 MoOaBoK COKa- 
|. 1usaTopa mpelcTapiena B paOotax Oxamypa u Xurawumypa (34). 

| OG6pasoBaHve <-KOMMJI€KCOB HeHACbIIeHHbIX COeIMHEHHH C YeTbIPeXXJOPH- 
EbIM OJIOBOM Ha pHMepe WMKIOreKceHa HefaBHO OblWIO WOKa3aHO TepeHvHbIM, 
MJIMMOHOBbIM HM BpicTpoBbIM MeTOJOM HHpakpacHow cmekTpocKonuu (?°). 

| Bswio ycraHoBseHo, uTO. YacToTa JBOMHOM CBA3M B WHKJOreKceHe NpH B3al- 
}onelicrsuu ero x-3meKTpoHoB co SnCl, cHwxKaeTca NpHOmusHTebHO Ha 
5—125 em7}. 

| Hanvuve =-KoMMeKCOB HeHaCbILLeHHbIX CoequHeHUL Co SnCl, cuenyer TaKxKeE 
|b JIAHHBIX, MOJYYCHHBIX HAMM Tp UCCMeOBaHHH KHHETHKM COBMeCTHOM NosH- 
‘pusallMu CTApoNa B MpHCyTCTBUM MaJIbIX OOaBOK Ooee AKTHBHBIX MOHOME- 
DB — o&-MeTHJICTHpoa Hu M300yTHIeHa (14). 

| Baio n0Ka3aHo, 4TO HEOOUMbIUMe NOOABKH a%-MeTHICTHPONa HH H306yTUIeHAa 
i 0,02 mMouapHoli RomM K CTHPOJy) pe3KO YBeMYMBAaIOT CKOPOCTb HHHILMHPo- 
MHA MOJIMMepH3allHu B XJIOPHCTOM STHJIe C KaTaJIM3aTOpOM SnC],. 

|| OTH JaHHbIe;yKa3bIBaloT Ha HaJIM4ve M36 paTebHOrO KOMIIIeKCOOO pas0BaHuA 
bee AKTHBHBIX MOHOMePOB %-MeTHJICTHPOJa M M300yTHJIeHa C KaTaJIM3aTOpOM, 
Oo OOYCIOBJIMBaeT Pe3KOe BOSPAaCTaHHe CKOPOCTH MHHUMMPOBaHHA B STHX CH- 
jremax. 

|| Baio ycranosseno (11), uro STH acieKTbI TOpMOsATCH ROOaBKamu H2O u 
Cl, KoTopple camu oOpasyt!oT mpouHbie KommueKcst c SnCla, BcmezcrBue yero 
ISpasoBaHve x-KOMIWI€KCOB MOHOMEePOB C KaTaJIH3aTOPOM B STHX YCJIOBHAX He 
Meer MecTa. : 
Crefyer OTMeETHTb, UTO HeEKOTOPble aBTOpbl Ip MCceqOBaHHu KaTHOHHOM 
JMMepu3aluu cTupoma c SnCl, B pa3/IHUHbIX NOJAPHbIX PaCTBOpUTeJIAX 
7,14, 6) ya6 mola HHAYKUMOHHDIe MepHOfbl, B TeveHHe KOTOPBIX KaTHOH- 


’ b) 


fh TIOMMMepv3alvA He HMeJla MECTa. 
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Oxamypa (14) u cCorpyMHUKM CUMTaIOT, YTO HaOsmIosaBliadcA MMH oOpaTHaa — 


IpOMOPUMOHAaIbHOCTh MexKy BeMYMHOH MepHosa HHAYKUMM WU KOHIeHTpa- 
IMAMH KaTalM3aTopa H MOHOMepa OGycsOBseHa TOHM2KeHHOM CKOpOCTbIO OOpa- 
30BaHHA KOMIWICKCOB MOHOMep — KaTaJiM3aTOp B MaJIONOJIAPHbIX PacTBO- 
puTeAx. 

B noip3y Tako TpaKTOBKH TOBOPAT HM Hal WaHHble, COrlaCHO KOTOPbIM HH- 
AYKUMOHHBIA nepHok mpH nNomMMepHsaluu «-MeTuscrupona B CCla c SnCla 
MpakTHYecKH OTCYTCTByeT (KOHMeHTpallua a-MeTusIcTHpola 2,5 mou/a, SnCla 
0,006 mon/a, Temmepatypa 0°C), B TO BpeMA Kak CTHPOJ B TeX Ke YCMOBHAX I10- 
JIMMepH3yeTCA CO 3HAUMTCIbHBIM HHAYKUMOHHbIM MepvosoM. 

QTu WaHHble TaK2%Ke YKa3bIBalOT Ha TO, YTOG-METHJICTHPOM ABJAeTCA JIYALUHM 
KOMIIeKCooOpasoBaTesiem c SnCla, 4uem cTHpou, BCeCTBHe Yero WaxKe B HeMO-+ 
JIAPHOM pacTBopuTese OOpasoBaHue KomMseKcoB SnCla c o-MeTHJICTHPOJIOM TIpo- 
TeKaeT CO 3HAYMTEIbHOM CKOPOCTbIO. 

Vis nmpuBeqeHHbix pe3ysbTaTOB culeyeT, YTO CKOPOCTh OOpasoBaHHA t- 
KOMIWICKCOB KaTaJIM3aTOpa C MOHOMePOM CYILeCTBEHHO 3aBHCHT OT MOJAPHOCTH 
cpeybl. 

VurepecuHo OTMeTHTb, UTO POJIb Pa3sJIMUHbIX OOABOK KaK COKAaTAaJIM3aTOPOB 
TaKKe Pe3KO 3aBHCHT OT MOJIAPHbIX CBOHCTB CpeJHl. 

Hamu Opilo moKa3aHoO, 4TO Jo6aBKH HCl, noppiuatoulNe CKOpOcTb NoJMMepH- 
3allMH CTHPOJIa B XJOPHCTOM 9THIe C KaTamM3aTOpoM SnCla, CHH2KAaIOT CKOPOCTh 
MOJMMepH3allduH pH MpoBeeHHH NMoOMMMepHsalluH C TeM Xe KaTaJIH3aTOPOM 
B MeHee NOJAPHOM WHksJIoreKcaHe. 

V3 qannprx Kanpxsoda u Jletutoua (°) ceqyer, uTO TpeT.-OyTHIXOpHA, 
pe3KO YCKOPAIOUM MOMMepu3salluio CTHpOsa C KaTaH3aTOpoM SnCla B HUTPO- 
OeH3oue (rae 6e3 WoOaBOK COKaTaM3aTOpa MOJMMepv3aluA MpoTekaeT C HHY- 
TOXKHOH CKOPOCTbIO), He ABJIA€TCA COKATAJIM3aTOPOM IPH MOMHMepHsallHH CTH- 
poma B CCla. CneqopaTesbHo, aHHble O TOM, UTO ONpezeseHHad oOaBKa AB- 
JIACTCA COKATAJIM3aATOPOM B JaHHOM pacTBOpHTeJIe (HaNpHMep, HHTpoObeH3oue), 
He ABJIAIOTCA JOKA3aTeJIbCTBOM €@ COKaTaJIMTMYeCKOrTO eHCTBMA B  JIKOOOM 
Jpyrom pactBopuTeue. 

BecbMa BepOATHO, YTO POJb COKaTaIH3aTOPOB B HeMOMAPHBIX pacTBOpH- 
TeAX 3aKJIOUAeTCA HE TOJIbKO B OOpa3s0BaHHH KOMIMVJIEKCOB C KaTaJIM3aTOpoOM, 
KOTOPbI€ YCKOPAIOT MOJMMepH3alluio, HO TaKxXe HM BTOM, TO OHM MOFyT cmo0co6- 
CTBOBaTb OOpa30BaHHI0 HOHHOH lapbl IyTeM COJIbBaTallHH KOMMJIeKCa MOHOMep — 
KaTamu3aTop. IIpu sTOM COuJbBaTUPYIOULy!0 POJlb MOTYT BHINOHATb KaK CaM 
WoOaBKU, TaK MH HX KOMMJIeCKCbI C KaTaJIH3aTOpPOM. 

Bo3MOxKHO, YTO STO ABJIAeETCA OLHOM U3 IPHYMH YCKOpsAwlero WelcTBUA Jo- 
OOBOK, a TaK2%Ke OTMCUCHHOH BbILMe H3OMPaTeIbHOCTH COKAaTaJIM3aTOPOB B Hero- 
JIAPHBIX PaCTBOpHTeAX. OHaKO STH TpeknosoKeHHA TpeOyloT Jasbuehueli 
SKCIePHMeHTAJIbHOH IpOBepKH. 

Jloursopt, Inet u Pyrepcopy (””) cuntaior, uro cucTema cTupoul — HUTpO- 
Oexs01 — SnCl, oco6eHHo OaronpHsATHAa JIA WpoTeKaHHA MOMMMepH3salluNn 6e3 
oOaBok CoKaTasusaTopa. 

OrcyTcTBHe MOJMMepH3allHu CTHPONa B STON CUCTeMe, TaK 2%Ke KaK M 3aBHCH- 
MOCTb Ha¥aJIbHOM CKOPOCTH OT MepBO CTeMeHH KOHIeHTpallMu CTUpola B 
MIpHcyTCTBHH COKaTasHM3aTopa (°), CormaCHO MHEHMIO STHX ABTOPOB, ABAAeTCA 
OMPOBepxKeHHeM I1peACTaBJIEHHH O BO3MOXKHOCTH MpoTekaHHA MOMMMepHsalluN 
C raJlOreHHaMH MeTaJJIOB 6e3 WOOaBOK CcoKaTaIM3aTopa. 

OHaKO B HHTPOOeH3ONe PaCTBOPHTEJb CAM MOXKET OOPA3OBbIBaTb KOMIVIEKCHI 
c SnCl,*, HeakTHBHble Mp MOMMepHsallMM cTHuposa, BCuIeMCTBHe Yero KOM- 
MuleKcooOpasoBaHve CTHPOsla C KaTaM3aTOpOM TYT MpakTHueCKN He HMeeT 
MecTa. 

Bomee aKTHBHbIe KOMIWIeKCOOOpasoBaTeIH — Boa UM TpeT.-OyTHIXNOpHA 
(°) — BbITeCHAIOT pacTBOPHTesb M3 ETO KOMMI€KCOB C KaTaJIM3aTOPOM H OOpasyioT 
KOMMlekcbl C SnCl,, aKTHBHbIe B MHAWMMpPOBaHHU MOMMMepHsallNH. 


* Cnoco6HocTh HHTpocoequHeHHit K O6pa3s0BaHHIo KomMveKcos ¢c SnCl4 cleqyeT H3 .aHHHX 
Pacyena (27). 
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| Ilpu HamMuuu coKaTanusaTopa B OTHOCHTENbHO MO/APHOM pacTBoputTele — 

HHTPOOeH3OUe, B COrIaCHH C MeXaHH3MOM, pefoxeHHEM KanpKsodom u JLeiin- 
TOHOM (°), CKOPOCTb NOJHMepH3alluH om2KHa OBITS IIPONOPpWHOHaIIbHa KOH- 
IleHTpallMH MOHOMepa B MepBOH CTeNeHH, TaK Kak TYT OOpa3s0BaHHe HOHHOL 
Tapbl MOXKeT MpoTeKaTb Oe3 yuacTHA MOHOMEpa. 

Takum oOpasoM, TO O6CTOATEMBCTBO, UTO B HEKOTOPbIX CHCTeMaxX TNoOuHMMe- 
pHsalMaA He NpoTeKaeT 6e3 MOOaBOK COKaTamH38aTOpa, OOYCOBJeHO cneluduy- 
HbIMH OCOOCHHOCTAMM STUX CHCTeM HM ABJIACTCH ONHUM M3 UaCTHBIX CTyuaeB MIpo- 
|| ABJI€HHA KOMIMI€KCHOH MPHPOsbI Wpollecca HMHHUMHpOBaHuA B MpHcyTcTBuH 
|| TaslOrcHH LOB MeTAWIOB, BeYlerO K BOSHHKHOBeHHIO KapOOHHeBOrO OHA H pas- 

BUTHIO KATHOHHOH NOMMepHsallun. 


- 
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Jloxxagn Axkagemun nayx CCCP 
1959. Tom 127, Ne 1 


XHMHA 


H. A. H3MAHJIOB 
EJMHAS WIKAJIA KHCJIOTHOCTH 
(IIpedcmaeaeno axademuxom A. H. Ppymckunoim 28 IT 1959) 


[lpu olenKe KUCOTHOCTH HeEBOZHBIX paCTBOPOB BO3HMKaeT HeOOXOAMMOCTH 
CPpaBH€HUA KHCJIOTHOCTH paCTBOPOB B OJHOM H TOM %K€ HeBOJHOM pacTBOPH- 
Tele H B pa3JIMYHbIX PaCTBOPHTeJIAX. 

OnpeyesieHHe OTHOCUTEJIbHOM KUCJIOTHOCTH B Tipeyeswax OAHOrO HeBOAHOTO 
pacTBOpUTeJIA He OTJMUAETCH TPHHIUMMHabHO OT onpefeseHua pH B BOAHbIX 
pactpopax: Bemmunua pH, B HeBOAHBIX paCTBOpax OnpeyemseTCA OTPHWAaTeJIb- 
HbIM JIOrapHtpMOM aKTHBHOCTH MOHOB jHOHHA MH* gannoro pacTBopuTewsA: 


pH, =—Ig ayy = — lg ™mMy+ YMH+* (1) 


B 9TOM ypaBHeHHM aKTMBHOCTb @\,,,; WH KOHILCHTPallHOHHbIM KOSPPUIMeHT ak- 
THBHOCTH Yjyy;4 OTHECEHbI K OeCKOHEUHO pa3sOaBJIeHHOMy pacTBOpy B J/aHHOM 


HeBOMHOM pacTBopHTevie. B cBxA3H C pa3JIMUHbIMM HOHHBIMH T1pOv3Be,eHHAMH 
IIpOTMKEHHOCTh WkaJ pHp B HEBOAHbIX paCTBOPHTeJAX pa3svIMuHa (CM. puc. 1), 
HW Mbl OTMeuaeM . CllelMuyecky!0 UlKaJly KHCJIOTHOCTH B HeBOJHbIX pacTBOpax 
HHeKCoM p pHp, KOTOpbI yKa3blBaeT Ha pH HeHTpasbHOrO pacTBopa. 

lismepenua BewHuMHbI pH B HeBOJHBIX pacTBOpax MOryT ObITb NpOMsBee- 
HbI Tak 2Ke, KaK B BOJe, HO MpOTHB CTaHJlapTHOrTO pacTBOpa C H3BeCTHbIM 
pH, B TOM 2xe HeBOJHOM pacTBopuTese. CraHqapTu3aunio wkam pH, B He- 
BOJHBIX H CMeIUAHHbIX PaCTBOPaX BOSMO2XKHO OCHOBHIBATb Ha KOHILEHTPallHOHHBbIX 
KOSPPHIUHEHTAX AKTHBHOCTH Y* HOHOB XJIOpHCTOrO BOOpoa (7). 

CpaBHeHHe KHCJIOTHOCTH B pa3JIMYHbIX PaCTBOPHTeJIAX, APyrHMu cCJIOBaMH, 
npHBeyenne wkal pHp K eMHOMy HauaJly OTCUeTa, OTIMYaeTCH MpHHIAnH- 
aJIbHO OT CPaBHe€HHA KHCJIOTHOCTH B TipejesaxX OMHOTO pacTBOpHTeA, Tak KaK 
B 9TOM CJlydae IPHXOMHTCA CpaBHHBaTb Me%Ky cOOOM KUCJIOTHOCTb, CO3]aH- 
HylO Pa3JIMUHbIMH HOHaMH JMOHHA. IIpHHunnnabHo, Kak OblWwiO NOKa3aHO elle 
Bpexcreyom (*), €WHad KHCJIOTHOCTh paCTBOPOB OHO3HAYHO OMpeesAeTCA ak - 
THBHOCTbIO TIpOTOHOB B pacTBope. JIA OMeHKH eAHHOM KHCMOTHOCTH cseyer 
He TOJIbKO OMpeeJIMTb AaKTHBHOCTb (KOHIeHTpallvic) HOHOB JIMOHHA, HO U 
YCTaHOBUTb OTHOCHTEJIbHY!IO AKTHBHOCTb TIPOTOHOB B pa3JIMUHbIX HOHAX JIMO- 
Hud. IIpu 9TOM, Kak OblIO MOKa3aHO HaMH, B KaveCTBe eAMHOrO cTaHapTHO- 
TO COCTOAHHA yAOOHO BbIOpaTb AaKTHBHOCTb MpOTOHOB B 6eCKOHeYHO pa36aB- 
JIGHHOM BOJIHOM pacTBOpe. Takum OOpasom: 


pA = — 1g ayy = — 1g yy — 18 Yous = PH, — lg You: (2) 


B 9TOM BbIpaxkKeHHH Gy+— aKTHBHOCTb M You+—eMHbIli HyseBOol KOsdu- 
WHe€HT AKTHBHOCTH IpOTOHOB, OTHECeHHble K OeCcKOHEYHO pasOaBJIeHHOMy BO]- 
HOMy PpacTBOpy B kavecTBe CTaHAapTHOro cocTosHHa. Bemuuuna Kosppuuuen- 
Ta aKTHBHOCTH You+ OMpeeJAeTCH H3MCHeHHeM 3SHEprHH (M3s06apHOoro TOTeH- 
Hala) MpOTOHOB Tipu HX Mepenoce u3 OeckOHeyHO pa3OaBeHHOTO HeBOAHOrO 
pacTBopa B OeCKOHe4HO pasOaBJIeHHbIli BOJHEI pacTBop. Ira sHeprusa ompere- 
JACTCA PaSHOCTbIO B XMMMUYCCKHX ZHEPrHAX CObBaTaWHH Ay... IPOTOHOB B 


y+ 
Boyle H B H€BOJHOM pacTBOpHTeJe. 


*H+H,O0 Aram DA yas 


] a 
SYou 2,3 RT MOLI: (3) 
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B cpa3u C TeM, YTO JaHHbIe O BemMUNHax You+ AO MlocJieqHero BpemMeHu 
PTCyTCTBOBAIM, ObWI CeaH pA HeLOcTaTOUHO HaexUbIX TpeqoxKeHnuti (*) 
JM OLCHKM KHCJIOTHOCTH HEBOJHBIX PaCTBOPOB, MHHyA pelleHwe pBompoca o 
jeune AA,,,,  upotonos. Tammetom 6buia mpeqioxeHa dbyukuua Ho, 


kana pip 
0 -1G0 0 100 200 JOO 400 40 


2 


00a 
Memanon 
JImanon 
MypalouH. k-7a 
Ammuak * 


boda 
Memaron 

| IManon 

| Mypaboun.k-7a 
Ammugk 


Puc. 1. ConoctapaeHve wkasl KHCAOTHOCTH pH, u pA 


UIpapnen6axom (°) — byuxuna H(_). OnHako JlerKO NoKasaTb, TO 06e 3TH (pyHK- 
WH B JeHCTBHTebHOCTH He TepefatoT e€AHHOM KMCIOTHOCTH, TaK KaK OHH 
i) Seeman CJMHBIMH HyJIeBbIMH KOSPPpHUMeHTaMH aKTHBHOCTH HOHOB 4M MOVIe- 
KYJI HHMKaTOpoB 


YOBH+ 

| leley = Nhe ws ] : 
o= lg a4 + Ig vO 
4 

Yoa- 


B. A. [Inecxos (*) Qua co3qaHuA eCMMHOM UIKaJIbI KMCOTHOCTH TpeO*KUI 
PHHATb HEH3MeCHHbIM NOTeHWHa pyOuMeBoro 9eKTpOa BO BCeX pacTBOpH- 
eJIAX W OWCHHBaTb H3MCHEHHE KUCJIOTHOCTH NO H3MeHeHHIO NOTeHWHasla BOO- 
pero 9JIEKTPOa, H3MepeHHOTO B Len C pyOHAHeEBbIM 3JIEKTPOJOM. 
| Ilrpesiop cena nonbirky yTOUHHTb Mpeiowenne [Ineckopa (°). Jus 
TOrO OH paccCuHTad Ha OCHOBaHHH ypaBHeHux Bopua (°) w3smMepeHve SHeprHH 
OHa pyOHUAMA pH MepeHoce ero H3 BOHOTO pacTBOpa B HeBoyHbI. Metox. 
acueTa HM TOJIy4eHHble HM BeJIMUHHbI H3MCHCHHA KHCJIOTHOCTH MaJIO HajexKHBbl. 
| Mbt npeqioxviH vd OWeHKH OTHOCHTebHOrO TOOKeHuA Wika pPHp 
HBOCIIOJIb3OBATbCA CMHBIMH HyJIeBbIMH KOSCpuILMeHTaMH AKTMBHOCTH XJIOpHCTO- 
fro Bofopoga (1). Ito mpeszowenue OasHpoBasOcb Ha [paKTHYeCKOM MOCTO- 
JAHCTBE BEIMUHH Yé CHJIbHbIX KHCJIOT, KOTOPOe yKa3bIBav10, YTO BeIMUHHA Ig ys KHC- 


jor o683aHa B MepBylo Ovepeb M3MeCHEHHIO SHEPH COJbBATAILHM MpOTOHOB. 
| B Hactosmee BpeMaA B CBA3H C yCT@HOBJIeHHeM HaMH XMMMYeCKHX 3HeprHnit 
i eae HOHOB, B TOM YMCJIe HM MpOTOHA, B pa3JIMUHbIX pacTBOpHTeAX (7°) 

TaJIO BOSMOXKHBIM HaliTH MW3MeHeHHe S9HEPrHH MpOTOHa Ip ero Mepexome us 
HeBOMHOrO pacTBOpa B BOY HU, CIeLOBAaTeJIbHO, ONpekeIHTb BeJMUMHI Ig Yo, 
Ha BMeCTe C TeM M eMHY!O KACJIOTHOCTh HeBOJHbIX pacTBopoB pA. B rab. | 
\MbI I1PHBOAUM BeIMUMHBI Ig You+ MIA MeTaHOJIa, STAHOJIa, AMMMaKa HM MypaBbH- 
HHOH KHCJIOTHI, BbIUHCJIeHHbIe MO ypaBHeHHlo (°). 


Kak 6blI0 ToKa3aHO Hamu paHee, 
Ig tons © 218 yo" + le v6" (5) 


. 
| 
| 
| 


a 
HO 
Besmmunna 21g ye" = IgK, + le— OnpefleIneTCH W3Me€HEHHeEM OCHOB- 
M 
fos pacrBopuTeia. B nocaequem Bblpaxenun K,—kOHCTaHTa OOMeHa IIpo- 


ay Oe OF 
TOHOB Me@XK]ly HOHAMH JIHMOHHA HM HOHAMH THA POKCOHHA Kk, = >_>. 3ra 
®7,0% MH+ 
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Ta6dauna 1 


PacTBopuTenu 

NH, | H,O | CH,OH | C,H,OH | HCOOH 

= = =298,0 0 5,0 6,0 12,0 

AA. = Axio — “xt m 
Ig YOH+ 16,6 0 3,5 4,3 8,6 
3J1 

lg YoH+ =2 lev O +18 vO a 0 3,4 44 = 
NH, | H2O | CH,OH|C,H,OH|C,H,OH| 4-C,H,OH] w-C,H,OH]u-C,Hi,OH|C,H;CH20H| HCOOH 

Ig You+ 64 0,0 | 3,3 | 4,2 | 4,2 | 4,7 | 4,5 | 4,5 | Sed | 8,6 


KOHCTaHTa MOXeT OplTb ONpeeieHa 9KCMePHMeHTAaIbHO. Besmunna lg 3" npex- 


CTAaBJIAeCT Cpe HIOIO SHEPrHiO COJbBaTalMH WOHOB JIMOHHA HW AHHOHOB KHCJIOT. 
Ha OcHOBaHHH 9KCIeCPpHMeHTAaJIbHO TOJIYYeCHHbIX BeHUHH Ig ou Wey, MOXK- 


HO paccuHTaTb Ig 72" MH, HakOHell, BenuuMHy Igy, (7,41). U3 Taba. 1 cae- 
qyeT, uTO NOmyYeHHble TakHM OOpasom Ig Y_),, COBMayaior Cc BeJMUYHHaMH 
IS Yoy+» HOUJLYYCHHBIMH HeNOCpeCTBeHHO TIO pasHOCTH SHepruli CO/bBaTallM 
mpoTonos. B sto xe TaOmule MpuBefenbl BeNMUMHbI Ig y,,,, B CIMpTaXx, 
BEIUHCJIeHHbIe TaKHM 2%e TyTeM. Bewwuunpl Ig y,,,,B CUMpTaxX HB MypaBbHHOn 


KHCJIOTe TOJIOXKUTEJIbHbI, HU, CJICMOBATeJIbHO, AKTHBHOCTb IIpOTOHOB B HOHAaX 
JMOHMA STUX pacTBOpHTeseh BospactaeT. B ammuake Ig ¥5),, HMeeT OTPHILATeJIb- 


HOe 3HaueHHe, UH, CJIeMOBaTeJIbHO, AKTHBHOCTb TMpOTOHOB B HOHaX aMMOHHA 
HW2Ke, JEM B BO. 

PaccunTaHHble Ha OCHOBaHHUM JaHHbix B. B. Anekcantpopa u H. A. Vs- 
Maliyiopa (1") mo ypaBHeHuto (5) Ig Yo, B CMeCAX STAHOa C BOZO B oO1leM 
OMSK K BeMUMHAM Ig ¥,,,,, pacCUMTaHHbM IpionBaJibfom (1°) Ha OCHOBAaHHH 

HaMeHHOH HM SMMMpvyecKOH 3aBHCH- 
Ta6auna 2 MOCTH CHJIbl He3apsyKeHHbIX H KAaTHOH- 


HbIX KHUCJIOT OT cocTaBa cMecH (CM. 
Ig YOH+ B cMecax TaGJ. 2). 


Hesogu. Ig YOH+ STaHoua C BOROK Mbl_ BOCcTOb30BaJINCb BeJIMYHHAMA 
pactpopu| *yeravona| «| «dR Yogyy AIA OMpeeenua OTHOCHTesb- 
» /0 


Haulu J,aAHHbIe 3 / P 
CROAK |) yanmbe |Ppioupanega HOFO TMowoxKeHuA wKkat pH, B efMHolt 


wkale KucoTHOcTH pA. WH3 pue. | 

cllelyeT, YTO BeMUMHbI pA pacTBopos 
a Oth bt 0,08 B 9TaHOIe pacnoviaraioTca B eHHOM 
A 028 pees ote wkade or —4,2 no +15,1 pA, B 
50 0.43 0242 0°25 MeTaHouIe oT —3,3 no + 13,5, B my- 
a Wee es 0°63 PpaBbHHOH KucIoTe oT— 8,6 go — 2,5, 
80 ie 1,10 1,45 B aMMHake or + 16,4 yo + 49,1. 
100 373 49 47 Hi3 pucyHKa CJleqyeT, uTo camble wle- 


JIOUHbIE PaCTBOPbI B MypaBbHHOM KHCJIO- 
Te KHCJI€e CaMbIX KHCJIbIX PAaCTBOPOB B BOMe, TO CaMBbIE KUCJIbIE PACTBOPbI B 
aMMHake BCe 2Ke IkeOUHee CaMbIX Il€OUHBIX BOMHBIX pacTBopoB. He caenyer, 
OMHAKO, yMaTb, TO, HalpHMep, BCerfa pacTBOpbl KHCJIOT B 9TaHONe Oy LyT 
Ha 4,2 pA kucJlee COOTBeTCTBYIONMX BOMHEIX pacTBoposB. Besnunna pA pac- 
TBOPOB YKCYCHOM KHCJIOTbI B 9TaHOJIe Majo oTmMuaeTca oT pH ee Bo_HEIX 
PacTBOpoB, STO OObsACHHeTCA TeM, 4¥TO pK yKCyCHOl KHCOTHI B STaHONe Ha 
5 Topaykos Gombe, vem B Boge. JIpyruMH cuIOBaMU, B 9TAaHOMe akTuBHOCTH | 
MIPOTOHOB B HOHAX 93TAKCOHMA 3HAUHTEJIbHO BbILe, YeM B MOHAX rHpoKconua, 
H 39TO OOCTOATEMBCTBO NOBbILWAaeT KHCIOTHOCTh, HO YMCIO HOHOB 39TaKCOHHA B 
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——r= 


STAHOJIbHOM PaCTBOpe yKCyCHOli KHCJIOTHI 3HaYHTebHO HWKe, eM B COOTBeT- 
CTBYIOULeM BOJHOM PaCTBOpe, H 3TO CHMXKaeT KUCJOTHOCTh. 

J\1a MJIMOCTpalHM CoOoTHOWeHHA BeHUNH pHp u pA ua puc. 2 mpupeze- 
HbI JaHHbIe JI PaCTBOPOB CONHHOH KHCJIOTbI WH alleTaTHoro Oydepa B cmecax 
sTaHola ¢ Boon. M3 pucyuKa culetyeT, YTO 3HayeHHe pH, pas6aBmeHHoro 
pacrsopa HC] npaxruyecku ue nameusercs MpW Mepexoge OT BOjbl kK CHMpTy. 
ITO ABIACTCA Pe3ybTAaTOM Toro, UTO B HCCJIeLYeMOH KOHWeHTpawun HCl Bo 
BCEX PaCTBOPHTeIAX OCTA€TCA CHIbHOH KucMOTOH. Hao6opot, BemMuuHa pH 


20 


ImMaHON 


Omanon 


Puc. 2. ConocTapmenue BesMuHH pH,, pA, Ho u H(_) B Cmecax 
sTaHoma c Bool: A —pactBop 0,002N HCl + 0,008N NaCl; 5— 
6OydhepuEmi pactBop 0,02 N HAc,0,01N NaAc, 0,0005 N NaCl; B= 


c 2,4-quHuTpodexouom, H_) — ¢ 2uMeqoHoM 


3THX PaCTBOPOB B COOTBETCTBHH We YBeJIHTeHHeEM lg You+ pe3kO TlajlaeT TIpu 


llepexojle OT BOJbI K CHMpTy. 

CopceM HHave M3MeHACTCA KUCJIOTHOCTh alleTaTHoro Oydepa. B cBa3su c 
YMeHbIUeHHeM CHJIbI YKCYCHOM KMCJIOThI C BO3pacTaHHeM COjlepxKaHHA ciupTa 
BewMuHHa PH, CHIbHO BO3pacTaeT, a B CBA3H C OJHOBPeMCHHbIM yBeJIMYeHHeM 
Ig ¥o33; BeuMuMHa pA w3MeHHeTCA MaJIO, HeCKOJIbKO BO3pacTat K 4HCTOMy 
cuupty. Ysemuyuenue Ig y,,, u fymenpienne Ig Kyuc B34HMMHO KOMMeHCHpy- 


¥OTCA. 

Ha 9Tom xe pucyHKe npuBeseubl (byHKuMN KHcOTHOCTH H, u Hy_) srux 

y. Ai 0 (—) 

PacTBOpoB: KaK BHJ{HO, OHH He XapakTepH3yloT MCTHHHOW KUCJIOTHOCTH He- 
BOJHbIX PACTBOPOB H 3aHHMaIOT MPOMexKYTOUHOE MOJIOKeHHE Mexly BesMUMHA- 
MH pH, u pA. 

XapbKOBCKHii ToOcyapCcTBeHHbIi yHHBepCHTeT 

uM. A. M. lToppxKoro 
LWUTHPOBAHHASA JIMTEPATYPA 


Tloctynuso 
27 IJ 1959 
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Jloxaangn Akanemuu nayx CCCP 
1959. Tom 127, Ni 1 


XHMH ff 


T. A. KYAPABLIEBA, H. M. UMPKOB u H. K. KOUETKOB 


KHHETHKA PEAKIAM HYKJIEO®HJIbHOrO 3AMEMIEHMS XJIOPA 
B ®EHWJI-8-XJIOPBUHUJIKETOHE 


(I1pedcmaeaeno axademuxom B. H. Kondpamoeseim 9 III 1959) 


B To BpeMA KaK M€XaHH3My PeaKIMH HYKJeOPHIbHOrO 3aMelleHHA aTOMa 
raloufa y HacbiIleHHOrO yrJlepowHoro aTOMa NOCBAUeHa OOWIMpHAaA sHTepa- 
Typa, JaHHble O peakUMH HYKNeOPHIbHOrO 3aMelleHuA raloufa y HeHAaCbillleH- 
HOO yrlepOMHOTO aTOMa BeCbMa CKYJHbI. Kak XOPOMIO H3BeECTHO, aTOM ralouya, 
cTOAUME y yrulepofla, Hecylilero JBOHHY10 CBASb B COCAMHCHHAX THA XJIOPBUHMA, 
BeCbMa HHepPTeH B peaKIMAX 3aMellleHHA. OfHaKO B TOM CJlyyae, Kora 10 Apy- 
rylo CTOPOHY JBOMHOM CBA3H HaXOAMTCA Kakas-MOO SeKTPOPubHaA rpynnn- 
popka (CO, COOH, COOR u Tt. 1.), atom rasonyja npHoOperaer BbICOKyt10 M0- 
JIBHXKHOCTb HM JIePKO BCTYMaeT B PeaKUHIO HYKJIeOPHJIbHOrO 3aMeLLeHHA. 

YkKa3aHHble (aKTbI XOPOLIO H3BECTHbI Ha MpHMepe 3aMelleHHA B $-XJIOPKpo- 
TOHOBbIX KHCJIOTAX HM HX MPOW3BOAHEIX (') H OCOGeHHO WH POKO ObWIM UCCeOBAaHbI 
Ha [pMepe §$-xJIOpBuHHIKeTOHOB (7). Peskoe ycuJieHHe NOJBHXKHOCTH aTOMa 
raloWla B STHX CJIyYadx OObACHACTCA NOBbILEHHEM JeKTpodubHOcTH f-yruie- 
PpOAHOTO aToMa, OGJleruatollHM HYKJIeOPHIbHY!O aTaKy: 


+6 
R=—C ie 


i —CH=CH—Xx 
Y 


OHako MMelouMecA MO CHX NOP AaHHble MMe YMCTO KaveCTBEHHBIN XapakTep, 
YTO He NO3BOJIAJIO MpOBeCTH CpaBHEHHA MOABHXKHOCTH TaJlO“a KaK B 3aBHCHMO- 
CTH OT MpHposy akTuBUpyroulMxfrpynn (CO, COOH, COOR u T. Z.), Tak w 
B 34BHCHMOCTH OT MPHpOsbI aTakytoulero HyKJeodusIbHOTO pearenta. JIA BbIAC- 
HeHHMA YKa3aHHbix BOMpocoB! HeOOXOAUMO ObVIO HMeTb KHHETHYeCKHe aHHble. 

Hejlapuo B Hallie JaOopaTopun Oblla U3y4YeHa KHHETHKAa peaKIIMH HYKJIeO- 
(PHJIbHOTO 3aMeLeHHA aTOMa XJlOpa B comAx (°) H B SUpax CTepeoH3SOMePHBIX 
3-XJIOPKPOTOHOBBIX KHCJIOT H ObIWIO NOKa3aHO, YTO 3TO MpocTHie, HeoOOpaTuMble 
OuMOJIeKyJIApHble peakuuH. B npofouKeHHe STHX UCCMeqoBaHHH, CyUlecTBeH- 
HbIX JIA MOHHMAHHA MeXaHH3Ma peak HYKeOHJIbHOFO 3aMellleHHA Y HelIpe- 
JeIbHOrO aTOMa YyIvlepola, HAMM W3y4eHa KHHeETHKA 3aMeLLeEHHA aTOMa XJlOpa 
B *eHMJI-8-XJIOPBHHUJIKeETOHE, KOTOPBI, KaK ObIMO MOKa3aHO, ABJIAeTCA TpaHc- 
u30MepoM (*), Ha STOKCHrpynily MpH BsauMoOjelicTBUM ero C STHMATOM HaTpHA B 
CIMPTOBOM pacTBope. OTa peakKUHA WeT 3HAYMTeEMbHO ObICTpee, 4eM COOTBET- 
CTBYIOUaA peakUMA f-XJIOPKPOTOHOBBIX KHCJIOT, MH NPHBOAUT K MouyceHHIo 
8-KeToalleTaJei. 

HeoOxogumplit [ist HcceoBaHuA B-XJIOPBHHWJIKETOH FOTOBHJICA 10 paspa- 
OoTaHHOMy paHee MerToyy (°) H THIaTeIbHO OUMILaICA MeperonKol. Kunetuka ero 
peak C STHJIATOM B CIUpTe H3yyalacb B ipeflesax Temnepatyp oT —5 Jo — 30°. 
Kos6bl ¢ pearupytolleH CMeCbIO MOMeLLaIHCb B yIbTpaTepMocTaT, CoxpaHsAIOUIMtt 
Temuepatypy c TouHocrbio 0,1°. B KauectBe TepMocTaTupywmlel %*KHAKOcTH 
MNPHMeHAJICA MeTHJIOBbIM cnupT. K TepMocTaTy MpHcoeMuHAach xoNO,MIbHaA 
KaMepa, 3aNOJIHABWUAACA TBeEphoH yruiekucmoTou. 0,1 N pacrBop dexnu-8-xuop- 
BHHWJIKETOHA B aOcOsOTHOM acpupe (1 MJ) pas6aBAAICA aOCOJIOTHEIM STHJIOBBIM 
CMMPTOM, OXJla7KaJICA B TEpMOCTaTe JO TeMMepaTypbI OlbITa, Moce ero K HeEMY 
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i} oes ees OxJlax%KJeHHbIM JO TOM %e TeMMepaTypbI CHMPTOBOM pacTBOp 3THaTa 
|| HaTpHA, HW KOHILCHTPallMA PacTBOpa KeTOHA B pearupylollel CMecu JOBOMMMACh 
| Ho 0,005 N. Stunat Bcerya Opasica B U3O6bITKe, TAK KaK OH UaCTHUHO pacxopyerca 
| Ha BTOpHuHble mpolecchl (OOpasopaHue alleTaslelt u Ap.); mocmeyqHee He uMeeT 
| CylleCTBeEHHOFO 3HAYeHHA, TAK KaK MbI CJIEMWIM 3a KHHeETHKOM mpotlecca oOMeHa 
{10 H3MeHeHHIO KOHIeHTpallHH HOHHOPO raovfa B PeakIIMOHHON cmecu. 


100 ; 8 f 
2 
80+ 4 
5 B 
oO ; ) 
40 5 
20} 
0 
/ 2 ou. 0 1 bs I4. 


Puc. 1. Kuneruyeckve Kpupble peakIlHM 3aMellleHHa xopa eB cexnuu-8- 

XJIOPBUHMJIKeTOHE Ha 3TOKCHIpyMNy Mpu ero B3aHMOselCTBHH Cc 2THMATOM | 

HaTpHA B Cpede STHOBOrO cnupta: [ — mpH —5°; 2—npu —10°; 3 —npu 

—15°; 4 —npu —20°; 5— npu —25°; 6 — npu —30°. A — xontentpanua 

9THaTa HaTpHa 5 Mosel ua | Momb KeTona (9TuaT — 0,025 N, Keton — 

0,005 NV); 5 — xonuentpamua stunata HaTpua 2,5 Moma Ha | Momb KeTOHA 
(stunaT 0,0125 N, keron — 0,005 JN) 


3a HauaslO peak MPHHUMasOCb BPeMA CIMBAHHMA PaCTBOPOB KeTOHA H 3TH- 
| laTa, KOTOpble HeMeIeHHO TIUWaTeJIbHO MepeMelluMBasIuCcb. CraBuslacb CepusA OMBI- 
| ros. Kaxkabili 13 HX GpeKpalllasca uepes ompeseNeHHbIe MPOMexKYTKH BpPeMeHH. 
Ilo okoHYaHHH ONbITa peakKIMOHHaA CMeCh BbIHHMaJlaCb U3 TepMoCcTaTa, pa30aB- 
NAacb BOJOH, NOAKUCIANacb a30THOH KUCOTOH. OOpas0BaBuiMeca JalleTaH u 


Ta6Oauna 1 


KouCtTaHTbl CKOpocTeH 3aMellleHHA XJIOpa B peak (eHH1-8-x10PBHHUIKeTOHA 
C STHMATOM HaTpHA B aOCOJIOTHOM STHIOBOM CHMpTe MpH PasyuunbIX TemlepaTypax 


KonuentTpauua —5° —10° —15° —20° =2:950 —30° 
PpacTBOpoB A 
E : 
2 ° ° ° ° ° i) 
~ = w Ss = = = 
} m Q Qa Q. a. [on Q 
| itis g g 8 g S 
I omy ts 3 Rs K mle K ce K mig K Ke K ae K 
| Be eqn e” | a ca ce ab i. ee 
| 5s moet te oe a aS a = 2 a a 
0,0250 N 0,005] 30 | 73 |1,92]60 |1,31] 48 |0,92) 35 |0,59 
| 60 | g9 |1,68/80 |4,19] 68 |0,83] 53 |0,54| 40 |0,35] 29 | 0,23 
| 90 | 9g |1,67/89 |41,12| 780,75) 65 |0,50} 52 |0,35| 38 | 0,22 
| 120 | 99 |1,82/94 141,09] 84 ]0,69] 72 |0,47| 60 |0,33) 45 | 0,24 
h 150 97 |1,10] 88 |0,64] 77 |0,44) 66 |0,31) 514 | 0,20 
| 180 | 400 98,511.10} 92 10,69] 800,40] 70 |0,29| 55 | 0,19 
ion 4,77 1,15 0,75 0,49 0,32 0,24 
0,0125 N 10,0057} 30 Alps \ 472 | 928.0692). 48. |-0,83.); 14, 0,44 
| 40 ayy Pas: 
60 OM So AON OnOmSsOn ORO in AtakO 33 
90 68 911,22) 60 0,71 |) 45 |0,441 31. 10,27 
150 g2 14,17] 66 |0,69| 50|0,42| 35 |0,24 
180 83) (4255) 709) 05651) 55: 0,415) 391") 0.24 
Res 1,34 0,74 0,46 0,30 
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ipyrue opranvyeckue BellleCTBa OTJeAINCh TyTeM MATHKPaTHOH MPOMbIBKH 
peakIMOHHOH CMecn S*PHPOM, HM COMeprxaHHe XJOPa B BOAHOM C/10€ ONPeHeI AOC 
THTpOBaHHeM no Mosubraply Cc HOOaBKOH HUTPOOeH3ONa, KOTOPbIM. BbISbIBACT 
KOaryJIAUHIO OCaKa XJOpHCTorO CepeOpa H TeM JaeT BO3MOKHOCTb TOUHEE 

OMpeleHTb TOUKY Mepexoga. Kosnuecr- 


Ta6auna2 BO HOHHOrO XJOpa XapakTepH3oBaJlO 
QuepruA aKTHBalMH peaxUMH 3aMetlleHHA ruryOuHy NpoTeKkKaHHA peakiHu oOMeHa. 
XlOpa Ha STOKCHJ Mp BsaMogelcTBuH IlomyueHHble KMHeETHYeCKHe KPHBbIe 


oa Vere. e ees mpHBefenbl Ha puc. 1. KoncraHrbl CKo- 

i THJIOBOTO 

Reale cas chap nae “ae pocTH, BbIYHCJICHHbIe Ha OCHOBaHHH 9THX 
JaHHbIX 10 opMyvie WIA HeoOpaTHMor 


rae OUMOUeEKYJIAPHOH peakKUHH, MpakTHyeckH 
fees S T Rest lg (K-10) OCTOMHHBI. 
VMismenenve HayasIbHOH KOHILCHTpa- 
5 ; ; IH 9THJlaTa HaTpHA B Ba pasa, Kak 
ae 37,34 107 2,248 HM CIELOBasIO OXKHTaTb, W3MeHHJIO CKO- 
—10 38 , 02 AAS 2,060 

a 45 3876 75 1 874 PpOCTb peaKILHH, HO BeJIMUMHbI KOHCTaHT 

—20 39 52 49 1,690 OCTaJIMCb HEH3MCHHBIMH (cM. TaGuI. 1). 
—29 40 , 32 32,6 1,012 Sueprud aKkTHBalMH MO STHM JaH- 
— ee 21 1,322 HBIM OKa3asacb paBnon 11,1 KKam/Moub. 
E= 11,1 kkan/monp IIpemskcnoHeHtMabHp wien K y = 


=4-10" 3aHmKeH NpOTHB HOPMaJIbHOrO 
JWIAX OMMOJIeKYJAPHOH peakUMH Ha TPH TopsLKa (cm. Ta6m. 2). Tlonyuen- 
Hble JaHHbI€e MOKa3bIBaIOT, YTO Kak H WIA CLy4ad B-XJIOPKPOTOHOBbIX KHC- 
Jor (*) peakia oOOMeHa aTOMa rasiouJa B $-XJIOPBHHWJIKeTOHaX ABJIAeTCH 
OHMOJIeKYIAPHOH, 9TO CorjacyeTca c mpelio- 
YKeHHBIM JIS) Hee PaHee M€XaHH3MomM (?). 
TakuM o6pa30M, IpHpoya akTHBUpyIOUlHx 


rpyntl He BIMAeT Ha NMOPAMOK peakUMH OOMeHAa 

raJloua B COeCIMHEHHAX THMa $-3aMelLeHHbIX 0 

raJlIOHHbIX BHHWIOB. Bmecte c Tem mpHposa 

9TOH TPyMNMPOBKH CYLLeCTBeEHHO CKa3bIBaeTCA = 

Ha CKOPOCTH O6MeHa aTOMa raJioHja, YTO BHZHO | = 8 

H3 CPaBHeHHA BeJIMYHH 9HEPruH aKTHBALAH a 
- 


peakIMH 3aMelleHHA Tasonfla Ha 32TOKCHrpyn- 
IY, KOTOpad COcTaBJIAeT JWIA HATPHEBbIX Covel 15 

WMC- HW  TpaHc-8-xXJIOPKPOTOHOBbIX  KHCJIOT 

23 KKaJl/MOJIb, JIA SPU poOB WHC-8-XJIOPKPOTOHO- 

BOH KHCJOTHI 17,6 KKaJI/MOJIb H MafaeT Jia cbe- 37 88 3 4. a 
HUI 8-XJIOpBHHHIKeTOHA Jo 11,1 Kkan/moup. Ta- OO ea 

KHM OOpasoM, eCJIM MpHpoda aJIKUJIbHOrO palu- Suc, SA eee 
Kala B COP%KHOSPUPHOH TpynmupopKe B-xnop- {NC * Be Seannnn henaniel 
KPOTOHOBDIX KHCJIOT H€ BJIMACT Ha 9HEPIHIO aK: xqoppuwMaKeToHa ¢ 9TH/aTOM 
THBallMM PeakUM 3aMelleHUA, TO 3aMeHa CJIOX- HaTpua 
HOSPUPHOH TPyNMHPOBKH Ha KeTOHHYIO pe3KO 

CKa3bIBaeTCH Ha SHEP aKTHBALHH, 4TO, eECTECTBEHHO, CBA3AHO C OOJbIeH 
QNEKTPOPUIbHOCTHIO KETOHHOH Fpynubl MO CpaBHeHHIO CO COXKHOSPHPHOHK U 
nepeflayel storo sfdekta Ha B-yruiepoHbIit aToM (cM. cxemy Ha cTp. 108). 


UncrutyT XumMuHyeckoll u3snKH Ilocrynuno 
Axazemul HayK CCCP 3 III 1959 
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Aoknayn Akagemun nayx CCCP 
1959. Tom 127, Ne 1 


XHMH fl 


P. A. JIEBHHA, 10. C. WIABAPOB u M. Tr. KY3bMHH 


WHKJIONPONAHbI' WH WHKJIOBYTAHbI 
0 PA3JIOKEHMM AJIKHJITETPATHAPONMPHAASHHOB 


(ITpedcmaeneno axademuxom A. H. Hecmesanoooim 18 II 1959) 


| B mpegpiqyuimx padotax (*, ”) Mbl ONHCaJIH HOBbIM MeTOX CHHTe3a apHJlAK 
OOyTaHOB, COCTOAMIMH B pasJIOXKeHHH apHJITeTPparHApONMpUuAa3suHoB, Nosyuae- 
bIX THAPOJIH30M aALYKTOB a30vKapOoHOBOro a*upa c apnlOyTaquenamn. IIpo- 
OJI7KaA MCCeELOBaHHe, Mbl MOMbITaIHCb MPHMCHHTb STOT MeTOR WIA CHHTe3Aa 
liom: 

Jia sTOrO FUApoMH30M aykTa a30qMKapOoHnoBoro sc:upa c munepHeHom 
Spi nowyueH 3-MeTHTeTparns~ponupugasun. Ilociequni, Kak OKa3aslocb, Cco- 
ep2xxuT Be NH-rpynnpt (6bio nomyueHo ero J OeHSOUJIb HOE IIPpOH3BOHOEe), 
YTO CBHETEIbCTBYET O TOM, YTO IPH PHApoOMM3e ayKTa ABOMHAA CBA3b He Nepe- 
MeuiaeTCA K a30TY, KaK 93TO HM€ET MECTO B CJly¥ae ANAYKTOB a30uKapOoHoBoro 
sdupa c apu6yraquenamnu (?, *), a ocraeTca B MOuO*KeHHH 4: 


H; CH; 


‘N—COOC,H; KOH 
| —> 
OOC,H; 


XOTA B pe3y/bTaTe THApolHsa HU He yAasocb MomyunTb 3-meruu-A*-Terpa- 
PHAPONMpuAasHH, HO MOXKHO ObWIO OXKULaTb, YTO B HKeCTKUX YCMOBUAX, MPH KO- 
TOPbIX MIPOHSBOMTCA PasJlOx*KeHHe, MepeMellleHHe JBOHHOM CBA3H K a30TY BCe Ke 
npowsolyzer wu mowyuntea 3-merum-A®-rerparuqponupuyasun, KOTOpbiit (aHa- 
uornyuno 3-dennu-A?-Trerparnqponupugasuny (*, ?)) OyqeT pasiaraTbca Ha MeTMUI- 
WMKNO6yTaH WM a3s0T. OHaKO OMbITHI NOKasaH, YTO IPH paslOXKeHHH NO/y4eH- 
Horo HaMM 3-meTus-A*-TeTparuyponupHasHHa HarpeBaHveM, KaK B_ IIpHcyT- 
CTBHH pa3IMUHbIX KaTasM3aTopos (uaTuHa, elKoe Kau, CepeOpo; 200—250°), 
Tak HM 6e3 Hux (300—350°), Ha6mOaeTCA IMUIb paca ero Ha MHTepHen, 
a30T HM BOOpOL TO cyewyrouleH cxeme: 


CH; CH, CH, CH; 
NH N A 
| | He y oNa | 
H N NN 


[pomexxyrouHo oOpasyroululica Oupanukasn I mpeBpaltlaetca ‘roubKO B ueH 
(HK IM3anHA Oupawvkaa B WHKNOOyTeH TepMOAHHaMMueCKH Topa3qo MeHee 
BbIrO{Ha). Bo3MoxKHO, ITO peakUMA MeT MH HHaYe —TlyTem pacnaja 3-me- 
Tus-A*-TeTparuyqponupHyashHa Ha TMMepwieH MW MMM] Nit = NEL rormae 
Ke paciamaiuluuca Ha a30T WH BOAOpOL. 

B nosb3y nepBoro lpeANO0%KeHHA TOBOPHT TOT (pakT, uTo 3-mMeruu-A*-TetT- 
parvAponupHyzasHH Mp AelicTBuH flaxKe OYeHb cmaObIX OKHCJIMTeIeH, TaKUX 
Kak CuCl,, [Cu(NH3)]Cl, 1 HgO, pacnagaetcad Ha a30T H nuMepHsen. Takoi 
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paciia, MofTBep2KaeT H TO, YTO ABOHHAA CBA3b B 3-MeTHTeTParHAponupHia- 
3H, MOJIYYeHHOM THAPOAH30M alyKTa, HaXOMUTCA B MoJo*wKeHuN 4. 

AnanornuHble pesyJbTaTbl ObWIH MOIYYeHbI MpH U3SyYeHHH pa3Jlox*KeHHA 
3,4,5,6-Ouc-luukKsoneHTaHo- H 3,4,5,6-6uc-uuksorekcaHo- A*-Terparufponupuya- 
3M HOB, CHHTC3H POBAHHEIX FH POsH30M aykToB a30quKapOonoBoro adupa ¢ 1,1 ’- 
uuuksonentenuiom u 1,l’-quuuKmorekceHHJIOM. OTH TeTparuAponupuAasHHbl 
TakKe cojlep2xKaT no Be NH-rpynmpl (qatoT 1HOeHSOHJIbHbIe MPOW3BOAHbIe) H pac- | 
najajoTca pH HarpeBaHuH (Jake pH NeperoHKe B BakyyMe) Mo TOM %e CXeMe: 
BbIeIAIOTCA A30T H BOAOPO UH OOPa3syIOTCA ,COOTBETCTBEHHO, AMIUMKJIONEHTeHUI 
HW [MUNK JOreKceHu. 

Takum 06pa30M, HaMu OblWIO yCTaHOBJIeHO, YTO, HCXOAA H3 aNyKTOB a30]H- 
KapOoHOBOrO a*pupa Cc aKHAOyTaqMeHaMH WIM AX WHKAMYeCKMMM aHasloraMy, 
HeIb3A MOYYATb UNKMOGYTaHOBble YIVIeBOLOpOAb B ABe CTaqHu — ruApoH30M 
WM MOCIeELYIOULMM pa3sIoxKeHHeM TOJYYeHHOrO MIpH -rMApomu3se Terparujpo- 
nupugasuna. IlostoMy MbI pelIMJIM CHHTe3HpOBaTb TeTparuAPONMpHAasuHbl C 
IBOMHOM CBA3bIO. Y aTOMa a3o0Ta (KOTOpPble JOJMKHbI ObLIM Obl MPH pasJlox*KeHHK 
IIPHBOAUTb K IWHKIOOyTaHaM) OOXOJHBIM MyTeM: OKHCJIeHHeM reKcarHjponupH- 
Ta3HHOB. 

Tak, OKHCJIeHHeM 3-MeTHITeKCarMAponupHya3sHHa Obl CHHTe3HPOBaH 3-Me- 
THITeTparuqponupHAasnHn. Ofwako OH OKasaJICA He OXKUaeMbIM 3-Metus-Al-TeT- 
parusponupuyasnHoM, a ero usoMepoM, coxepxaujumM NH-rpynny (qaer mpo- 
RyKT MpwcoequHeHua kK (cbeHumMs30THOIMaHaTy). I[lo-BHAHMOMy, B YyCJIOBHAX 
peakIMM MpOHCXOAMT H30MepHsalluaA a30-CPOpMbI B THApasonHHy1o dopmy (B 3- 
mMetTua- A®-Terparuponupuya3sny): 


hosters oe | 


TlonpirKku pa3ioxuTb 3-mMeTuu-A*-Trerparuf{ponu pu a3uH B pasJIMUHbIX YCJIO- 
BHAX He MIPHBeJIH K MOJIYYCHHIO METHIUMKIOOyTaHa, TaK Kak HJIM BOSBpalllaica 
HCXOJHbIM TeTparMApONMpua3svH, WIM Xe MpOHCXOAMO OCMOJeHMe, compo- 
Bow JalouleecA TIyOOKHM pacnajoM. 

Anajloru4uHo okucaeHHe 3,4,5,6-6uc-WHKOMeHTaHOoreKcarHAponupuyasnna 
MpHBelo K oOOpa3s0BaHHI0 3,4,5,6-Ouc-WHkKIoNeHTaHo-A?-TeTparusAponupua3sn- 
Ha, KOTOPbIM MpH HarpeBaHHH B MpPHCyTCTBHH KaTaJIM3aTOpOB He pa3vlaraica 
C BbIAeIeHHeM a30Ta H OOPas0BaHHeM TPHUMKNONeKaHa, a BOSBPalllaica B HeH3- 
Me€HEHHOM BHJe WIM OCMOJIAJICH. 

TakuM oOpa30M, oOKa3alocb, 4TO aKuH-A?-Terparu,ponupuasuHnl, 
B oTHUHe OT apuu-A*-TeTparHyponupuyasHHOB M MMpasoMHOB, He paavia- 
raiorcA NIpH HarpeBaHHH B MIPHCYTCTBHH KaTaJIM3aTOPOB C BbI-eeHHeM a30Ta 
M OOpa30BaHHeM YeTHIPEXWICHHbIX WHKIMYeCKHX YIIeBOLOPOOs. 


OKcNepHMeHTaATbHAA UCL (E1015) 


A-TetTparuAponupuka3suub OblaH NonyyeHb! ruzpomnsom (*) 
alyKTOB a30MKapOoHoBoro supa c nunepHenom, 1,1’-quuHKIONeHTeHHJIOM 
wu 1,1’-qumuKsoreKceHHJIOM. 


3-Metuan-1,2,3,6TeCTpP aru A ponupuia3sH uw . BHixon /63.%%R 
T. Kum. 63° (15 mM); n°9 1,4950; d200,9735; MRp, 29,40. C;H,)NoF. Barancaeno * 
29,78. IuOeH30uJIbHoe MpousBoyHoe —T. ma. 122° (v3 cnupra). JIureparypxuie 
Hanupie (*): 7. kum. 67° (18 MM); AH6eH30u/IbHOe NpousBo_HOe —T. nu. 121°. 


* ATOMHad petppaklHA a30Ta IpHHHMawlacb paBHolt 2,48 (5). 
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3,4,5,6-6nc-HWukionentano-Attretparuxponupugasun: 
BEIXO, 28% (locle MeperoHKH B BakyyMe); T. Kun. 132—135° (10 mm, 
rc pa3uloxeHvem)./IM6eH30nJIbHOe MpousBosHOe —T. m1. 201 —202° (uz cnupra). 


Hatizeno %: C 77,30; 77,33; H 6,40; 6,34 
CoaHoaN2O2. Buruncuieno %: C 77,39; 50 


 34,5,6-6uce-UuKkaorekcano-Atretparug ponupu ja- 
WH: BbIxon 54%; T. m1. 45—46° (u3 merponelinoro scbupa). JLu6exH30nmbHOe 
ImpousBofHoe —T. nu. 188—189° (u3 cnupra). 


Halizeno %: C 77,90; 77,83; H 7,00; 7,09 
CogHegN2O2. Beruucneno %: C 77,97; lel 7 0)s) 


? 


PasnomxeHune -A*t-TeTparuaponupusazsuHos. 3-Me- 
us-A*TeTparuwAponupufa3suu Harpesaca B aBTOKaBe B Te- 
eve 2—8 uac. to 200 —250° 8 npucyrersuu emKoro Kau. a3, BbienuBUIMiica 
MpH peaKUMH, MpescraBad coOo cmecb a30tTa (~50%) u Bogzopoza (~50%) 
HeOOJIbIUMM KOJIMYeCTBOM yruleKHcuioro ra3a (~0,3%), HempeyembHbIX yrse- 
BOLOpozoB (~0,5 %). PKMIKMM MpOAyKT peakWMu cocTos u3 nMnepuiena, Ju- 
Mepa TMNepiseHa M HeOOJIbIOrO KoOuMYecTBa cMovbI. TInnepuuex: T. Ku. 
41 —42° (750 mM); aWyKT C MasieHHOBBIM aHTuzpusom: T. nu. 60°. JIureparyp- 
Hble JaHuple (°); T. kun. 42,4—42,6° npn 766 mm; anayKT —T. nu. 61°. Jumep 
dunepuseua: T. Kum. 155—162°; n29 1,4710. 


D 
Hatizeno %: C 88,22; 88,29; H 11, 80; 11,97 
CioHig. Brruucmeno %: C 88,15; H 11,85 


JIurepatypuble Janne (”): T. Kum. 58—59° (11 mM); 179 1,4692. 

B ToM culyyae, eCJIH peakKIMA MpOBOduach B IpucyTCTBHH TJIaTHHbl, 
/KOMMUeCTBO BOROpOa B ra3se YMeHbIUAaNOCb, a B XHAKOM IIpOAyKTe peakWuu 
(tT. Kun. 36—42°), Hapany c lunepuHmeHom, comepxKasvcb TakxKe meHTeH-2 
H-tientaH. Ilenten-2 Obi oXapakTepus0BaH NovlyyeHuem fHOpomuya (nocse 
yWasleHuaA lMiepuiieHa OOpaOoTKon dpakunu 36 — 42° mManenHHOBLIM aHrMuypH- 
WOM): T. Kun. 75—76° (14 mm); 71,5070. JIureparypxpie janie (*): 
tT. Kun. 178°(748 mm); n791,50783, Ocrarok noculie yaleHua MMnepunena 
WM MleHTeHa Mpeyctapman coOoH Av-MeHTaH: T. KuM. 35,5—36,0° (755 mm); 
np 1,3572; d5°0,6260. JIureparypubie yanupie (°): tT. Kun. 36,00° (760 mm); 
np 1,35769; d;° 0,62624. 

Ilpu mpw6apnenuu mepruspona kK BOHOMy pacTBopy 3-Mmeruu-1,2,3,6- 
‘TeTparHvAponupusa3snna, B IpPHCyTCTBHH CJIeOB XJOPHOK MeAH, TpoucxoANT 
“SHeprH4uHad peakllua, CONPOBOAKMaloulascA BbIAeeHHeM asoTa HM OOpas0Ba- 
\HMeM TMMepviena: Bbixom 85%; T. Kun. 41,5—42,0° (755 mM); n? 1,4304; 


| d2 0,6814; anaykKT c ManeuHoBbIM aHrMypuyom—T. na. 60—61°. 
Pasnomwenue 3,4,5,6-6uc-nWHKNOMeHTaAHO- H 3,4,5,6-6uc- 
|mukK aorekcaHo-A*-TeTparuypouupusa3suHOB MpousBoAusocb Ha- 
| rpesanuem ux B kon6e Bropua. IIpu 150—200° B npucyrcTBuu eqKoro KaJiM 
|v unaTruHp! uv mpH 200— 250° B oTcyTcTBHe KaTasIM3aTOpOB IpOMCxXoqUT 
| 6ypyaa peakunsa. Boigenatomuitca Tas COCTOHT M3 as0Ta (~ 50%) u Boyo- 
-pona (~ 50%). Orronstouiuiicd 2kHAKHM NpOAyKT peakuUHn pecTaBslaert 
| coOoH COOTBETCTBYIONIMH JMeH. 

1,1’-luuuxanonentenus: Bpixog 68%; T. Kun. 75—76° (7 MM); n¥ | 7608 


allyKT C MaJICHHOBbIM # aHrHApuyOM—T. Md. 102—103°; mureparypHpie 
qanupie (1°): T. Kum. 78—79° (9 mm); no 1,5250; aayKT C MaJIeCHHOBbIM aH- 


tHaApunom — T. na. 102—103°. ; : 
| 1,1’-uuuxanorexcenua: Berxog 77%; T. Kum. 103—104° (7 mM); 719 10334; 


alyKT C MaJIeHHOBbIM aHrHApHAOM— T. WJ. 122—123°. JIutrepatypuple 
Mauuple (1°): tT. Kun. 100—101° (5 mm); n | 5329; aYKT C MaJIeHHOBbIM 


| anrvugpuyom — T. ma. 121—122°. 
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A?-TerparudpOnuphsasuHbl NoyyastWCb OKUCIeHHeM COOTBET- 
CTBYIONMX TeKCaTHAPONMpHLasMHOB (CHHTe3HPOBaHHbIX THAPOJIM3OM Se 
BaHHBIX ajtyKToB (4) a30quKapOonoBoro adupa c MMMepHJeHOM H 1,1 -AH 
ILMKONeHTeHUJIOM) NepruspoueM B MpPHCyTCTBHH CJIeOB XJIOPHOH Me]H" 


3-Meruan-A?-TeTparHApONHpHhAa3suH: BbIXOL 82%; T. Kum. 65° 9 


(16 mm); 7 1,4880; 20 0,9666; MR, 29,27. C;H,oN.F. Berancmeno * 28,96. 
Ilpogykt npucoequHenua K (eHHMM30THOWMAaHATy — T. MI. 106° (43 cnupTa). 


Hatineno %: C 65,60; 65,57; H 6,70; 6,78; N 12,60; 12,70 
Cy2HisN3S. Beruucmeno %: C 65,71; Jal (Sfot$)e N 42,78 


3,4,5,6-6uc-H uk aoneuTano-A*-TeTparHyAponupusa3zuH: 
BLIXOR 67%; T. Ku. 121—122° (8 mm); 7391,5310; 20 1,0592; MR, 47,98. 
CyoHisNoF. Berancueno * 47,65. 
IlpoaqykT Upwcoeltunenua K (eHMIM30THOIWMaHaTy: T. I. 149—150° 
(u3 cmuprTa). 
Haligeno %: C 67,99; 68,00; H 7,07; 6,96 
Cy7HaiN3S. Buruucmeno %: C 68,19; HH 4,07 


Pasnoxeune A®%retparugponupugasuHos. I[lonpirKu npope- 
CTH pagoxkeHne 3-meTus-A?-reTparHqponupuasvHa MpOBOAMJIHCb Kak Harpe- 
BaHHeM ero IIpH aTMOC(epHOM JaBeHHH WO TeMIepaTypbl KHNeHUA (B YMCTOM 
Bue H B MpwcyTCTBHM efKOrO Kas, TwlaTHHbl, CepeOpa, momyXxJopucTon 
Me), TaK M HarpeBaHwemM B aBToKsiape. IlpH TpexuacoBomM HarpeBaHHu 
yo 250° Hukakol peakiMM He HaOIOJaeTCA WH BOSBpalllaeTCH MCXOMHOe Be- 
mectTBo. IIpu oveHb JWIMTebHOM HarpeBaHHH JIM Ip NOBbILIeHHM TemIe- 
patyppt 20 300—350° mpoucxoguT OcMOJIeHHe, CONpOBoxKalomleecA BbIeTe- 
HHeM HeOONbUOrO KOsMUecTBa Taga (~25% a30Ta, ~ 10% yraeKucsoro 
rasa WH ~ 50% HelpexesbHEIX yrueBoxopoyos). PpakuHH MeTHJNNK106yTaHa 
TIpH pasrouke IipOAyKTa peaKUMH BbINeMTb He yaeTCa. 

3,4,5,6-6uc-L[uKsonentTano-A?-TeTparuyponupua3sHH OYeHb JIErKO OKHC- 
JIAeTCA Ha BO3yXe Jake MpH KOMHaTHOM Temmepatype. [Ipu HarpeBannu 
ero B armocdepe CO, oO TemMepaTypbl KHICHHA B IIPHCYTCTBHH eXKOrO Kau 
W IlJIaTHHb! BbIJeIeHHA as0Ta He HaGmuogaetcs. IIpu AmHTenbHOM HarpeBaHuu 
(4—6 ac.) NpoucxoyUT NouTH NomHOe OCMOWeHHe. 


MockoBcKHi rocyapcTBeHHbI YyHHBepCHTeT Iloctynusio 
um. M. B. JloMoHocoBa 14 IT 1959 


UMTHPOBAHHAS| JIMATEPATYPA 


1p, AH. Jlepuua, M.T. Ky35muun, 10. C. Dla6apos, Becru. Mockoscxk. 
yuus., cep. xuM., No 1, 170 (1957). 2? P.A. Jlepuua,1O.C. Wa6apon,M.T. Kysb- 
mMuu,H.W. Bacuabes,E.T. Tpemosa, JAH, 121, 303 (1958). SKS AG ders 
Ha Niclas, Lieb, Ann.,, 585,81, (1954). .* P. «Baran ger, J. Ue vw ijsaslerecs 
Bull, Soc. Chim. France, Ne 5, 704 (1957). ® BL. P. Cxkspapueuxo, M.T. Ky3pb- 
MuH,P, A. Jl eB u Ha, Becrn. Mockosck. yHus., cep. xuM., Ne3, 169(1957). 8 E.H. Far- 
ner FY LW arr en, ‘J. Chem. Soe, 19381, 3221. CNH aries} MiebMAnnANsen 
251 (1913). ® H. A. Posaunos, DKKPOXO, 48, 182 (1916), °® A. F. Shepard, 
A.L. Henne, T. Midgley, J. Am. Chem. Soc., 53,1948 (1931). 1 B.P, Cxpap- 
ueuko, P. A. Jlesuna, O. 10. Oxao6ncrun, JAH, 99, 789 (1954). A. H. 
Koct, W.W. [Tpauyz6epr, KOX, 26, 2319 (1956). 


* WuKpemeut MosekymapHoH pedpakuuun faa rpynner N — N = npuuumaac - 
HBIM 90,87 (11), ie He : test 
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Axayemuk A. H. HECMESHOB, JI. A. KASHLbIHA, H. ©. JIYLLEHKO 
ul. A. PYJEHKO 


~ CNEKTPOCKONMYECKOE HCCJIENOBAHHE «-METAJIJIMPOBAHHbIX 
AJIBAETUAOB MW KETOHOB HW BHHHWJIATA JIATHA 


B psye paCor ('~*), CBA3aHHBIX C H3YYeHHEM peak a-MepKyPHPOBaHHbIX 
}AsIberuoB HM KeETOHOB, Oblla yCTAHOBJICHa CNOCOOHOCTh 3THX COeEAMHEHHH K JBOH- 
TBeHHOMY (lio C u no O) pearupoBaHHio H OOpas0BaHHio JBYX pAOB Mpous- 
®oWHHIX. B ofHOM CJlyyae, Kak Mp peak Cc Tpu*enusxXOpMeTaHOM, OOpa- 
SYIOTCA COCMMHEHUA, COOTBETCTBYIOWIMe TIpxAMOH 3aMeHe aTOMa PTYTH, B Jpy- 
HX CWyuadx, Kak, HalpHMep, IIpH eHCTBUM rayIovJaHTMApHAOB KUCJOT, peaK- 
MMA MpOXOJMT C NepeHOCOM PeaKUMOHHOFO WeHTpa BCeEMCTBHE APKO BbIpaxKen- 
‘Horo conpsxeHHA He — Cu C = O cBsazen (oc — x compsxKenne). 

B a-MetTaJJIMpOBaHHbIX aJlbfleruflaxX HM KeTOHaX o —7 COMpsxKeHHe Mpos- 
PBUIA€TCA TaK UETKO BCJEACTBHE HaJIMYMA ATOMA MeTaJIJIa CPaBHVTeJIbHO BBI- 
oKkohH nosmapusyemcctn (Hg, Sn). Ilo Tem xe NpHunHaM B KoOJIeCaTebHbIX H 
(BJIEKTPOHHBIX CI€KTpaX STHX COeAMHEHHH MOXHO OKUJaTb U3MeHEHHH B 
KapakTepe NMOriolleHuA KapCOHHJIbHOHM rpynnyt. 

| Hann G6plio npoBeyeHo uccieloBaHHe YbTpadhHoeTOBbIX HW UH*pakpacHblx 
MeKTPOB B OOMACTH NOTOWeHHA KAaPpOOHHJIbHOM rpynnbl BOCbMH MepKYyPHpoBaH- 
(HbIX KAaPOOHHJIbHbIX COeTMHEHHH MU JBYX KETOHOB, COflepKallHX ATOMBI OOBAa 
B a-MomoxeHHH K C = O rpynne. JlaHHbie nEH*pakpacHbIxX CNeKTPOB, CHATHIX 
Ha cmekTpomeTpe MKC-11, npuBenenb B Ta6n. 1, MakKCHMYyMbI MOTVIOWLeHHA YJIb- 
\rpaduoueToBbIX CMe€KTPOB TeX %Ke KapOOHHJIbHbIX COeCMMHEHHM MNOMEeILeHbI 
TaO. 2 (Mit cpaBHeHHA B TaOMMMAX MpHBeeHb! LAaHHble AIA alleTablernfa, 
3OMACJIAHOFO aJibyleruyia MW alleToHa). 


Ta6auna ft 
Ilonomwenue nosochl normomenua C = O rpynnbl B O&-MeTaJIHPOBaHHbIXx 
OKCOCOeJIMHEHHAX 
UactTorpi Yactorpl 
BemjecTBo B emu Beujectso B cM~4 
VisomacaHbl albjeruy 1736 CygHyCOCH2HgCl 1660—1670 
Auetou 1716 C;H1,COCH,HgCl 1660—1670 
(CHsCOCHs)2Hg 1660 Hg (CH2CHO),2 1630—1650 
CH3COCH»2HgCl 1660 ClHgCH,CHO 1680 
(CsHsCOCHe)eHg 1660 CH3COCH2Sn (C2Hs)3 1686 
C.HsCOCH2HgCl | 1660—1670 || CHsCOCH2Sn (CyHo)3_ | 1684 


Kak BugHo u3 Ta6n. 1, vacroTHI KAapOOHMJbHOM PpyNNbl NO] BIMAHHeM aTOMa 
PTYTH leHcTBUTeIbHO 3AMETHO CMELLeHbI; CIBHT COHSMepHM CO CABHTOM 9TOH 
|MouIOcbI NO, BIMAHHeM CompsxKeHuA C = O rpynnpl C ABOMHOM CBASbIO JIM apo- 
aTHYeCKHM KosbuoM (1680—1665 cm?) ('). 

VuaptpaduvoueToBble CMeKTPbI MOFIOWLeHHA PTYTHBIX H OJIOBAHHBIX IMPOH3- 
OJHBIX OKCOCOeCAMHCHHH NOKa3sasIv HasIM4ne HHTCHCHBHOM MOJOCHI MOrOuleHHA 
o6NacTH, XApakTepHOH Jia KapOOHMJIbHEIX coequHeHHH (280—300 mu), mpnuem 
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OTMCUCHO He3HaUHTebHOe CMeWeHHe XapaKTePHOH MOJOCbI B AJIMHHOBOJIHOBY!O 
UaCTb H OUeHb CHsIbHOe yBeuyeHHe MHTeHCHBHOCTH (B 200 —300 pas). 

Tlonyuenuple JaHnpie 10 MHppakpacHbIM UM YJIbTpa*HoseTOBbIM CHeKTPaM 
G-MeTaJIJIMPOBAHHBIX OKCOCOe(MHEHML CJLyKAT HOBLIM JOBOJOM B NOUIb3y HaMMHA 
B TAKUX COCIMHeHHAX o— 7 CONMpAKeHUA, OOHAPyKUBalOlleroca B PAC XHMH- 
yeCKHX PeaKkIMi. 

Kpome a-MeTaJlJIMpOBaHHbIX OKCOCOeAMHeHMM THIIa RCOCH,Me (1), rae 
Me = Hg, Sn, Obwin u3y4yeHbI UN*pakpacHble U YAbTpacpHouleTOBble CHeKTPbI 
mpocTeliero MeTaJJIM¥eCKOrO 3HO- 
uiata co cTpykKTypolH, usomMepHOu 
MakcuMyM normouleHuaA KapOOHMJbHBIX CoemM- »CTPYKType (1). B KauectBe OObeKTAa 


Ta6Omunma 2 


HeHHA B YJIbTpaMOeTOBbIX clekTpax “ccyleOBaHHA ObLWI B3AT BUHH- 
aia east ee, gat mautua CH, = CHOLi, nosy- 

YeHHbI M3 MepKypOuCcalleTaibdern ya 

BeulectBo A, Mu Ig (CH,CHO),Hg (°). CusaTpie Hamu 
unppakpacHble UU yJibTpadvomero- 

CHeCHO 293 1,07(5) BbIe CIeKTPbl 93TOTO CoesqMHeHHA 
CHsCOCH3 271 4,2 (5) noKa3aJiv MNOUHOe OTCYTCTBHE NOFO- 
Hg (CH2CHO), 296 2,90 WeHHA, XapakTepH3yloulero Kap6o- 
ClHgCH2CHO 300 2,60 HMIbHY!O rpymny. Sato B UHdpa- 
See a ee Kpacuom cnexrpe npx 1610 cm™ Ha- 
(CgHs)gSnCH,COCHg | 277-280. | 2,34 xofuslacb Tlomloca cpesqHeH HHTeH- 
(CyHo)sSnCHzCOCHs |. 284—283 | 2,10 CHBHOCTH, cooTBeTcTBylollad C = C 


J{BOH HOM CBA3H;OOpalilaeT Ha CeOA BHH- 
MaHHe 3aMeTHBIM CAB NOJOCbI NOFIOWeHHA JBOMHOM CBA3H NO] BJMAHHeM 
Metauia (c 1660—1640 cm7* B BuHHAOBEIX atupax fo 1610 cm~! Asa BuHHaTa 
JIMTHA), YTO XOPOMIO CorlacyeTca CO CMeILeHHeM NOJOCbI ABOMHOM CBASH, CONpsA- 
*KEHHOM C (eHHJIbHOK WIM KapOoHMbHOL rpynnon (1600 —1625 cm™*) (7). 

_ OTH pesyJIbTaTbI MOATBEPAMIM paHee CeaHHOe 3aKJIOUCHHe OTHOCHTEJIbHO 
C-crpyKTypbl PTYTHOOPraHHyecKHX COeAHHEHHH, MOMYYeHHBIX MpHcoesqyHeHHeM 
YKCYCHOKUCJION PTYTH K MPOCTbIM HW CIOXKHIM 3¢pUpaM,H O-cTpyKTypbI NpOAyKTOB 
paciileneHHd MepKypOncalleTaIblerufa C MOMOLIbIO WWEJIOUHbIX METAJLVIOB. 


MockosckHii rocyapcTBeHHblli yHHBepcuTer Tloctynuso 
um. M. B. Jlomonocoga 20 IV.1959 


UWMTHPOBAHHAS JIATEPATYPA 


1A. H. Hecmesuos, HW. © Jiyueuxo, H.H. Bepemarunua, H3s. AH 
CCCP, OXH, 1947, 63. * A.H. Hecmesuos, UH. @. Ty eee TIAH, 59, aaa 
(1948). ° A. H. Hecmeaunos, UW. ®. Jyneuxo, 3.M.Tymauosa, Msp. 
AH Cccp, OXH, 1949, 601. 4 JI. Bea aamu, Uacpaxpacupie cnextpp monexya, WJI, 
1957. A. Tuaaem, E. Ultepu, Onexrponupie cnexrpst normomenua opraHy- 
uecKHx CoequHenHi, WJI, 1957, crp. 79. § A. H. Hecmeauos, H. ®, JI ymeHKoO 
P.M. Xomyros, JAH, 120, 1049 (1958). ‘ 
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Usen-koppecrougent AH CCCP A. B. HAKOJIAEB un H. M. CHHUMLUbIH 


IKCTPAKUMA HATPOSOHHTPATA PYTEHHA IPMPAMH 
BYTUJIPOC@HHOBbIX KUCJIOT 


B nactosilee BpeMA B JIMTepaType Haya MOABJATbCA PaOOTbI NO SKCTpak- 
HM ypaHa, MIyTOHHA MU pAJa [pyrux 3/IeMeHTOB HOBBIMH auKHsIcpoctbopHbIMU 
KCTparentamu (1,,1°). 3HauHTeIbHbIii MHTepec K STOMY KsIaccy COeAMHEHHH BbI- 
BaH TeM, 4TO OHH OOsaflaloT Gobel CNOCOOHOCTHIO H3BJIeKaTb ypaH UH MWIYTOHHH 
M3 BOJHbIX pacTBOpoB, 4em TpHOyTuNgdochat (TB®). JI. JI. Beprepom 6niio ycra- 
HOBJICEHO, UTO Ip Nlepexoxe no paxy ot TBO xk AuOyTHNOROMy scupy 6yTudoc- 
ieobol KucuoTH (OB®) u 3atem k 6yTuNoBomy scdupy AuOyTucochunoBok 
iKHcNOTH! (BOM) Kosd¢duunexT pacnpeyeieHua AIA MWIyTOHHA 3aKOHOMepHO 
| ee (1), IPHHUMaaA 3HaueHHA: 


TB® HOB BOL® 
PulV iL 5M 32 170 
PuV! ih Al 16 99 


XOPoOlo H3BECTHO, YTO PYTCHHH ABJIAETCA OMHAM H3 OCHOBHbIX OCKOJIOUHBIX 
‘QJIEMEHTOB, KOTOPbIli Co3faeT Co/bluNe TPYAHOCTH Mp pereHepalluu ypauHa, 
TOPHA HU MJIYTOHHA, CHJIbHO 3arpAaA3HAA OpranHuyeckyio dba3sy B- uM Y AKTHB- 
HocTbIo (*). Bompoc 0 noBeweHHH PyTeHHA MPM SKCTPAKUMN LOBOMbHO NOApoOOHO 
u3yyeH TosbKo Ja TBO. B pa6orax x. M. Dueruepa (*, *), D.C. Mapruna (’), 
A. B. Huxonaepa (°) 4H Ap. H3yueHa 3aBHCHMOCTH KosPuLMeHTa pacnpelemeHua 
(K,) pyteHua upu skcrpakunu TbB® or konlenTpaliuu 9kcTparenta, KHCOTHO- 
CTH BOHOL (ha3bl, BAJIEHTHOO CCCTOAHHA PYTeHHA, TeMMepaTYpbI M KOHIMeHTPa- 
IMM PpyTeHHA B MCXOJHbIX pacTBopax.Ha ocHoBaHHH uCcceqoBaHHh JK. M. Puer- 
yepa (°), O. E. 3parnnuesa (°), J]. Taxxenxunca (°), P. P. Bpoyna (?) u ap. 6ni- 
JIO YCTAHOBJIeHO, TO B A3OTHOKHCJIBIX PacTBOpax, NOJIYYeHHBIX MOCe pacTBo- 
PpeHHA ypaHOBbIX OJIOKOB B a30THOH KUCHOTe, panMopyTeHu HaXxOAUTCA B Bue 
HUTPO30HHTPaTHBIX KOMIWJICKCOB. 

B cBxA3M C 3THM MpefCTaBJIAJIOCb HHTEPECHBIM H3YYHTb NOBeMeHHe HUTPO30- 
HUTpata pyTeHHaA mp sKcTpakunu JIOB® u boll, tak kak axe pH 9KC- 
Tpakunu TB® 3arpa3sHenve opranMueckoH (asbl panuopyTeHvem ocTuraeT 
B paye cnyyaes 70% (*). 

B nawux OMbitaxX SKCTPaKWHA MPOBOANMAaCh B eMHTeIbHBIX BOPOHKAaX MIpH 
OTHOIWeHHH BOAHOM UM opranuyeckon ¢a3 1 : 1. UcxozHpi pacrBop HATpo3s0HHT- 
pata PpyTeHHA, MpHOTORJeHHEI no metoguKe O. E. 3aarnnuesa u C. M. Cra- 
pocruua (°), coxep2Kaa 0,1 r/n HocuTens B MepecueTe Ha MeTaJWIMYeCKHH PyTeHHA 
wv 6p 1N no a30THOK KucsoTe. U3mepeuue _Y-aKTHBHOCTH PpacTBOPOB MpOusBoLu- 
NOCb Ha CUMHTHJIJIAWMOHHOM CUeTUHKe CO CBHHIOBOH NpOKMaKOM TOMMMHON 
B 2 wm. B xKauecTBe 3KCTPareHTOB HCNOMb3OBaINCh Stupbl OyTHIGocpuHoBLIX 
KHCJOT, pasOaBseHHble NPeJeMLHbIMH BLICOKOKHMALMMH yruieBonopopamu(IIBY). 
Jlaa pasyenenna ¢a3 UpHMenssocb WenTpHdyrupowanne. KosdduunexT pacmpe- 
JIeeHHA PpaccuuTHIBaJIcCA MO GCopmyse 

__ YyenbHad Y-aKTHBHOCTb OpraHHyecKon dasbl 
Kp oe YeubHad Y-AKTHBHOCTb BOJHOM (asbl 

OTHOcUTeIbHaA OWNMOKAa B ONpeeeHHH BeMUMHBI Kos*PulMeHTa pacnpee- 

HHA He mpesbiliiana +10%. 
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IIpenpapuresbHo Oblid ycTadoBseHbl Ky, HATpO3OHHTpaTa pyTeHHA, TIpHro- 
TOBJICHHOrO TO yKa3aHHOH BbILe MeTOAMKe Ip 9KCTpakIMu ero TBO, pas3- 
6aBieHHbm B IIBY. Ilonyuennpie pesyibTaTp! npewcTaBJieHbI B Tau. 1. 


Ta6Oaununail 


Yqembyuan 
ee ak THBHOCT eaaeacer: Ilpouent Ke 
OKceTpareuT aketparenta | OPraHuyeckol | ponnott dase, | usBIeueHHA p ee fe 
B pasOaBuTese asht, HMII/MHH + MJ 
HMI/MHH- MJ 
0 ®OH 5990 0 0 
CHO 5 65 6000 1,07 0,014 
CHOP 6 20 563 5300 9,6 0,44 
ae 40 1260 4640 21,4 0,27 
CiH,O” 100 2860 3290 48 0,87 
0 ®OH 5590 0 0 
CiHsO. 5 118 5500 2,1 0,024 
GIO. =O 10 337 0490 5,8 0,062 
2 a 20 1200 4600 20,7 0,26 
Gigs 400 3420 2300 59,8 1°48 
0 OH 5400 0 0 
CaO. 5 734 4720 13,5 0,16 
GPO 10 1580 3900 29 0,4 
Se 20 2070 3260 38 0,64 
CyHyg 100 4380 672 87,8 6,5 


V3 cpaBHeHuA TovlyueHHbIX 3HayeHHH K, aaa TB® c BenuunHamu Kp pyTe- 

Hua Wad JIOB® Buyuo, uTo Npu yaveHuM 3 MOJIeKyJIbl 9KCTPareHTa OJHOK 

oPHpHOH pynUbl, pe3skKoH pasHHWbl B No- 

/ BeJleHHH HHTPOSOHHTpaTa pyTeHHA He Ha- 
Om0qaeTca. 

IIlpu sxcrpaxaun BOLD Ky xHurtpo3o- 
HHTpaTa pyTeHHA M0 cpaBHeHwio c Tbh® 
3HaUMTeIbHO yBesIMUMBaeTCA. OWHOKpaTHaa 
9KCTpaKUMA HepasOaBieHHbM BID gaer 
88% Hu3BueueHHe pyTeHHA, TO COOTBeTCT- 
Byer or — 6,0: 

V3 mouyueHHbIxX aHHbix, rpaduuyecku 
u300paxKeHHbIX Ha puc. 1, BuAHO, 4TO Npu 
HeOOJIbUHX KOHILCHTPpalWAX IKCTPareHTOB B 
IIBY K, HurposoHuTpata pyTeHHA Aa Bcex 
apupoB OM3KH 10 3HaveHHAM; OHM CHJIbHO 


<> oe 
—— 
xe 


~ 


Kos@muuvenin pacnpedenenia — $= 


iu 
Same Dom and ess oy  pacTyT Up yBe/JIMYeHHH KOHWeHTpalwn 
Konyenmpauun akempaeenma supa WM 3HadHTebHO OTMMUAIOTCA [pyr or 
4 posbabumene Apyra pd SKCTpakKUMM UMCTLIMH 9KCTpareH- 
TaMH. 
Puc. 4 


CyeqopaTebHO, JIA H3Y4eHHBIX 9KCTpa- 
TeHTOB H3BJleyeHHe HHTPO30HUTpaTa pauo- 
pyTeHHA B OpraHuyecKyio (pa3y yBelMuHBaeTCA B padty TBO<]IOBO< 
<BoO®. Ha ocnopannu nosyseHHbIxX pes ybTATOB MOXKHO CelaTb BbIBOL, TO 
C YMeHbUIeHHeM UMCa SPUPHbIX Ppynn B MOJIeKYwJe SKCTpareuTa, peaKklMoHHaA 
CNOCOOHOCTL CBOOOAHOM Mapbl WICKTPOHOB Ha PocPopuJIbHOM KUCOpose yBemn- 
UHBaeTCA. OTO OObACHACTCA YMCHbUICHHeM YMCA 9J1eEKTPOHOAKMeNTOPHEIX rpynn 
(—O—C,H,) mu cmewlenvem aeKTpoHHoro O6aKa MOJeKyJbI Ha cboccopuub- 
HbI KMCIOPOL, KOTOPbI H OOYCOBIMBaeT OCHOBHOe B3aMMOJelCTBHe C 9KCTpa- 
rHpyeMbIM BeltlecTBoM. IlomoOHaad 3aKOHOMePHOCTb MIA yBeMMUeHHA peaKILHOH- 
HOM CnocoOHOcTH G6bWia OTMeyeHa y pala cboccbuHoB 


[RsP > RzPOR > RP (OR)z > P (OR)3 > PCls], 
rae KR — >xupHbIi HacbIeHHbI pafquKan (°). 
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Orciofa culelyeT, YTO eCIM Ha MecTe sdpupHol rpynnetl BBo_UTE Gosee 
‘SJIEKPOHOJOHOPHbIM, paguKas (2) 


[CHs < CsH; < CH (CHs)2 <n CsH, <C (CHs)s], 


TO MOXHO 3HAUTEIbHO YBEMYMBATb 9KCTPAKUMOHHYIO CMOCOOHOCTS OpraHuue- 
CKUX pacTBOpHTesel pasoOpaHHoro Bbllle Klacca. OTOT MOAXo K CTpoeHuro 
_9KCTpareHTOB NpeAcTaBJIAeT HECOMHCHHDIM HHTepec Mp BbIOOPe H CHHTE3e HOBBIX 
SKCTPareHTos. 


MuctutyT Heopranvueckol XxuMHH Iloctynuao 
Cu6upckoro oTyeneHua 26 III 1959 
Axkajemuu Hayk CCCP 
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Jlokxagn AkanemMun Hayk CEGP 
1959. Tom 127, Ne 1 


XHMH ft 


Axagemux Buxt. WH. CHMIUbIH, JI. H. KOMHCCAPOBA xu 3. A. BJIAZHMUPOBA 
BOJIb®PAMATbiI WHPKOHHWA HW TA®HUNA 


JlutepaTypHble CBeeHHA O BOJb*paMaTaxX IMPKOHHA BeCbMa OTPbIBOUHbI 
H IpOTHBOPeYMBbI; BOML:paMaThl rapHuA B HTeparype He onucaHbl. HopMavb- 
HIM BOb:pamaT WupKonusa, Zr(WOa), — TyPomMaBKoe BelleCTBO 3eeHOrO LBe- 
Ta —O6bWl MosyueH cnaBseHHemM paccuNTaHHbIxX KomMuecTB. ZrO, Hu WOs 
B IvlaMeHH rpemyyero ra3a (1). YapecrHpl ycnoBpua oOpasoBaHuaA ruypa- 
THPOBAHHBIX BOJbtppamMaToB WHpkKoHHA coctraBa dZrOz2-9WOs3-33H20 xu 
5ZrO, -7WOs -21H,O (?,3) Hw CMellaHHOro xJIOpHya BOUbdpaMatTa WApPKOHMa 
ZrCla -2Zr(WOa), -2ZrO2 (*). OtHaKO HHAMBULYyaJIbHOCTh MoceqHero coequHe- 
HUA MaJiO BepoxsTHa. CBeweHuA O CBOMCTBaX H CTPOe€HHH BOJbpaMaToB WHPKoO- 
HUA B JIMTepaType OTCYTCTBYIOT, eCCJIM He CUHTATb KaueCTBEHHOH xapakTepH- 
CTHKH PpaCTBOPHMOCTH HM pe3yJIbTATOB XHMHYECKOFO aHaJlHsa. 

Hactostaa padora nocBAlleHa CHHTeE3y PH paTH pOBaHHbIX H O€3BOHbIX BOJIb- 
(bpamMaToB WHpKOHUA MU ra*pHUA HW U3SyYeHHIO HEKOTOPHIX HX CBOHCTB. 

TuypaTupopanuble BOJbpaMaThl WAPKOHMA UM ra*@wuA ObWIK NouyYeHb! pH 
B3aHMOMeHCTBHH PaCTBOPOB HUTpaTa WHPKOHHM Jan rapHusia u BoMbdpamata 
aMMOHKA. KoHleHTpalluaA MCXOHBIX pacTBopos coctaBuasa 10 r/n ZrO.(HfO,) 
u WOs. PacTBopbl CJIMBaJIHCb MeJJICHHO TIpH NepeMelwHBaHHu. OGbemMbI pac- 
TBOPOB OpaJIucb B TaKOM KOJIMUeCTBe, TOO! MOJICKYIAPHbIe OTHOIICHHA 
ZrO.(H1iO,) 1 WOs 6piin paBubl 1:1. Ecnu pH koneunHoro pactBopa Obi Gombe 
3,2, TO B OCaJOK BbINaala PHAPOOKHCb WHpKOHHA wIM rapHua. B untepBase 
pH 1,8—3,2 o6pa3oBpiBasica OeubIH KOJJONAHbIN OCayoK, KOTOpbI Koarysu- 
poBasl IpH HarpeBaHnu B5% pactBope NH4aNOs. Ilo qaHHpim anamusa (bub- 
TpaTa 00a HCXOJHbIe BeleCTBa PearHPOBaJIM NOMHOCTHIO. OcalokK OTJeNAJICA OT 
pacTBopa, TWaTeJIbHO OTMBIBaJICA BOJOH ucyumMca pH 60° 7o nocTosHHOrO Beca. 

BesposHble Bob(paMaTb! WHPKOHHA UM raHUA OblWIN NOMyYeHbI cneKaHHeM 
mpu Temnepatype 1100° B Teuenne 6 vac. oKuCceli uM TuApooKHCcel WHpKOHUA 
(rapHua) C SKBUMOJICKYJAPHbIMH KOJIMUCCTBAMH BOJb(~paMOBOH KHCJIOTHI. 
Yroop u36exaTb yleTyunBanua WOs, cMecH BHOCHsMCb B HarpeTyto Jo 1100° 
neub. OOpasopanne HOBO (pa3bl KOHTPOJIMPOBasOCb MeETOJOM PpeHTreHodasoBoro 
anaiu3a. B pesyJbTaTe 3aKaJIKH NpoyKTOB cneKaHusa cmeceli ZrO, u WOs 
(1: 1), HiOz uw WOs (1:1) c6pa3oBEBanuch Gemble MemKOKpuCcTamIMuecKHe 
BelleCTBa, PCHTTCHOrPaMMbl KOTOPbIX U4pPe3BbIMalHO CXOAHBI MexKy cobol u 


Ta6auua 1 


| 
ZrO2, | HfO2,; WO,, Cootuowennve 
Coequnenne % | % | % |HeO, %|Zr(Hf)O2: WO,:H,O 
Boguph Bosmbdpa- 
MaT WHPKOHHA Bh ais) — | 61,80] 6,67 0,98: 4,00 :1,46 
Bessogupih Boumbp- 
pamaT wupkouua | 35,41 — | 64,33 _ 1,04: 4,00 
Boqupt Bombdpa- 
MaT radHHuaA a2 Son Pao yoo dae Oe OT 00 2222416 
Be3BoxzuHbit BOJIb- 
dpamatT raduaa — ; 48,06 | 52,63 ~ 1,04: 1,00 


——— —- 


| apaKTepH3yIOTCA HHAMBUAYaJIbHbIM HaOOpoM sMHuH. B cayyae mevieHHoro 
XJla2xKeHHA OOPasOBaHUA COeMMHEHHM He Npoucxogut. IIpu cneKaHun OKHCIOB 
‘frO,(HiO,) 4 WOs B Apyrux OTHOWeHMAX, Hampumep, 1:2, 1:32: 1, 06- 
)a30BbIBaJINCb CoequHeHHA (1 : 1), Comep2KaliMe n3ObITOK TOTO uM Apyroro KOM- 
fonenta. Ha pentrenorpamMMax He ObWIO OOHapy2KeHO HOBBIX JIMHULi, CBUJe- 
CIbCTBYIOWIMX O CYULECTBOBAHHH BeULECTB C APyrHM COOTHOLICHHEM OKHCJIOB. 

Anasiu3 MouJy4eHHbIX CoequHeHHM mpoBo- 
QuJICA MeTOAaMU UleOUHOrO H WMpocylbipart- 15 
oro ciwaBseHua. B nepBom ciyyae Bellle- 


tTBa CiwaBiadn c 1,5—2-KpaTHbIM Uu36bIT- 1 

om TBepforo NaOH jo oOpa3oBaHuanpo- £ 

spaunoro mapa. Iliap BpmeiauMBaiM'ropa- = = "5 

eli BOOM; U3 pacTBopa ompesenamu BOMbp- : 

aM, OCalOK THAPOOKHCH WHPKOHHA TpokaJu- 0 eck saat eae 
amu mpu 800—900° u BsBemuBaiu. Bo sBto- 200 $00 600 C 


OM CJlyyae BellecTBa cnuiaBianu c 10—15- Puc. 1. “Kpneananeneienavaeeees 
PaTHBIM H3ObITKOM MMpocybaTa KAMA, ZrOWO4-1,5H20 mp narpesanun 
(| see eabeange WiaB BbIMmeIAYMBaJIU ropsuek (cpeqHAa CKOpOcTb NoBbILIeHHA TeM- 
BOOM; U3 pacTBOpa oMpeseiaiH WHpKoHH,  epatypsr 10°/muu; Hapecka 0,9719 r) 
focatok WOsnHeO npokanuBanu npu 700° un 

ree’ KomuuecTBoO BOJbI B THApaTHpOBaHHbIX BOJb*paMaTax WHPKoO- 
HMA u rapHHA ompeseaAnM MO pasHOCTH Beca Nocse NpoKaJIMBaHHA BellecTBa 
pu 700° qo nocrosHHoro Beca. Cpequne pesybTaTbl (43 5— 6 onbiTos) aHaJn- 
30B MOJIYYeCHHBIX COeAMHEHHH MpefcTraBleHbl B TaOl. 1. B coorsercTBuu 
C JaHHBIMH aHaJiM3a CHHTe3Hpo- 
BaHHbIM COCIHHEHHAM culelyeT 
pwnucaTb MopMyvInI: 


ZrOWOa:1, 5H2O, ZrOWOa, 
HfOW0Os -2H20, HiOWOsa. 


TuypaTupoBaHHble BoJIb~pama- 
TbI UWMPKOHWa U TapHHa mpey- 
CTaBIAIOT COOOH Oesble, PCHTTeHO- 
aMOpdHble BelleCTBa, MOrvIOlLaio- 
mMe Ha Bo3sqyxe Bulary. Bombiuoe 
KOJIMYeCTBO JIMHHM (cBbIlIe 70) Ha 
peHTreHorpamMMax Oe3BOHBIX 


MpPKOHHA u rac- 
Puc. 2. Tepmorpamma uarpesanna ZrOWO,: BOb(ppaMaTOB Hp Gy) 


-1,5H2O (cpeqnas cKopocTs nopimenua temne- HHA CBMACTCIbCTBYIOT JIM O HHS- 
patypbt 12°/mun) KOH CHMMeTPHM UX KPHCTaJVJIMNYe- 


CKOH pelleTKH, HH O06 OUeHb 
OOJIbIIOM 3HAYeHHM, NO Kpalinelt Mepe, OMHOFO M3 OCeBbIX Mapamerpos. boib- 
WIMe€ BeJIMUMHbI YIIOB CKOJbKeHUA COPMAaCyIOTCA C HEOOJIbIIMMH 3HavYeHH AME 
nmotHocrei: 5,27 gaa ZrOWOs u 6,27 ana HfiOWOs. (Onpeszenenne 
YAEIbHbIX BeCOB IIPOBOMUOCh MHKHOMerpuyecKH UpH 25°.) 

Alia MOATBepxKAeHMA  MHAMBUAYyaIbHOrO XapakTepa MOJIYYeHHBIX CoeAH- 
HeHHH MW COMOCTaBJICHHA UX CBOHCTB ObWIM HCCeLOBaHbl TepMHYeCKaA YCTOH- 
UMBOCTb, JIETYYeCTh C BOAAHBIM NapOM UH OTHOWeHHe K peareHTaM. 

IIpeppatenua BombdpamMaToB WHpkoHHsia UH TradHusa, MpoTekalolulue MpH 
HarpeBaHuH, U3yuaIMCb C MpHMeHeHHeM mMpomMeTpa KypHakoBa HM BeCOB 
HelpepbIBHOTO B3BeWMBaHuA. VM3meHeHue CTpyKTypbl BelllecTB uM OOpa3zoBa- 
HMe HOBbIX KPHCTasMMueCKUX (pas OnpesemANOch MeTOLOM peHTreHodas0Boro 
aHasusa. CorlacHo KpMBoli H3MeHeHHA Beca (puc. 1) uw TepMorpaMMaM HarpeBa- 
Hux (puc. 2 u 3) o6esBomuUBaHHe ZrOWO, -1,5H2O u HfOWOs -2H20 mporekaer B 
Be cTasun: B UHTepBase 80 —240° ynanserca | Mob H2O u 3atem npn 450 — 550 
ocTaJIbHad Bola. Tlorepa Bogbl MpoucxoLUT 6e3 H3MeHeEHHA aMOpdHOTO CocTOA- 
Hua BellecTB. Tlonuoe oGe3sBoxKUBaHHe COeMHeHHH NO aHHbIM peHTreHoda- 
Z0B0FO aHasu3a CompoBoxslaeTca passlomweHvem Ha oKHCuIbI ZrO2z, HfO2 uv WOs. 
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Ilpu 9ToM B uHTepBase Temnepatyp 740—800° kpucramMsylOTCH MOHOKJIHHHbIC 
ZrOz u HfiOz u BbicoKoTemnepaTypHad poMOnyeckaa MosMduKalnNA WOs, ux 
oOpa30BaHve OTMeuaeTCA Ha TEPMOrpaMMaX CoeuHeHHH WAPKOHMA uM rapHHA 
9K30TepMHueCKHM 9ddekTom. Kpuctaliusalug ZrOz2 u WOs mpotekaeT uepes — 
cTajiu1i0 O6pa30BaHHA HH3KOTeM- — 
lepatypHoH kyOnueckoH dopMbl 
ZrOz UW MOHOKJHHHOK WOs (9K30- | 
TepMHyeckHH apdext upH 7O00— 
740°). Bessoyupie BOoJIbc:ppamarbl 
IMpKOHWa HU radHia mp Harpe- 
BaHuu Xo 800—850° pa3smaratoTca 
Ha okucJibl. TepMorpaMMbl Harpe- 
panua ZrOWOsu HfOWOs nouru 
aHallorM4uHbl. Ha TepmMorpamMMe 
ZrOWOas, mpescTaBeHHOH WIA 
lipHMepa Ha puc. 4, ACHO BbIpa- 
xwKeHbl 2 addexta. IlepBpi 9k30- 
Lo NC repwmaecknii® aber (850 9009 


CBA38aH C Pa3sJIOXKCHHEM BECLLCCTBA, 


ee S Lepuoranye alee Lee eo KoTOpoe mpoTeKkaeT Cc OOpa30Ba- 
f CK i 
cpeqHa op 12°/amun) PatyP HH€M MOHOKJIMHHOH ZrOz u poM- 


Ouyeckoh WOs. OnoTepmMuue- 
ckuh addext (1150—1180°) o6ycnopneH o6paTHMbIM MepexXOOM MOHOKJIMH- 
HOH ModuduKkawnn ZrOz B TeTparoHaJbHyt0. 

H3yuenne meryuecTH CoeqHHeHHM C BOJAHbIM NapOM MIpOBOAMOCb B 3a- 
BHCHMOCTH OT TemiepatypHl. JIA 9sTow WelH HCMONb3O0Balacb yCTaHOBKa, 
OMMCaHHad B IpeAbIyuIHx pa6o- 
Tax (°). Bce ombiTbI BbIMOJHANHCb 
B COB€pIMeHHO aHaJIOPMYHBIX YCJ10- 
BHAX. BeljecTBo, H3MebUeHHOe 
WO pasMepa 3epeH < 100 yp, nome- 
mlallOCb B Harperyio JO 3aqaHHou 
TeMMepaTypbl Neub. OTroHka coe- 
JMHeHHH HW WVId cpaBHeHua WOs 
mpoBposusacb mpu 600, 700, 800, 
900 u 1000°. Ilocne npopenenua 
OMmbITa B OCTaTKe OMpeeiAOcb 
coflepxkanne ZrOz usu HfOe u 
WOs. Ilomyyenuple pesyibTaTH, pyc, 4. TepMorpamMa Harpepanua HM OXxulaxKeHHA 
MpeylcTaBJArouwMe CpeyqHHe 3Hayue- ZrOWO.s (cpeqHAA CkKOpOCcTb NOBBILIeHHA TeM- 
Hua u3 4—5 onpeslenennii, cBe- nepatypt 10°/mu#) 
eHub! B TAO. 2. Bozuble Bombdpa- 

MaTbI UWHPKOHHA U ra:HuA OOMaMaloT WOBOJIbHO BbICOKOH JIeTY4eCTbIO C BO- 
JAHbIM TapOM, MIpHueM JleTyyecTb COeCJHHECHHHM BOSPacTaeT C YBeJIMYeHHEM CO- 
jlep2xKaHHaA B HUX CBaA3aHHOH BoRH. IIpu 700°, korqa o6a coequHeHuA mepe- 


Ta6aunaz2 


JletyyecTb BOJL@paMaToB UWHPKOHHJa MW rapHusa B TOKe BOAAHOrO Mapa. Hapecka — 0,3 r, 
CKOpOCTb NoOsauH BOZAHOTO Mapa — 4,o Ma/cM?4ac, MpooMKUTeMbHOCTh onbITa — 1 vac 


S YO6plb Beca, % Ornomeune ZrO,(HfO,): WO; B ocTaTKe 

Db 

3 _ |ZTOW O4:1,5HO. iF HfOWO,:-2H20 

o So |} Oe ee 

5 S 3 IPH BJaxKH, S NIpH BAK. | Z7rOWO, |ZrOWO,-1,5H,0| HfOWO,, HfOWO,-2H,0 
© oo 

bol FIN] 8% | 13% a 8% | 13% 

600) 1,4) 1,3) 12,3 30,0 L044. Ue are 

700} 1,7) 1,2) 14,6 3455 0,3 12,6 44,5 1,06:4 1,06: 4 0,96: 1 0209 4 
800} 2,2} 2,5) 17,4 39,2 2,6 26,4 51,8 1,30:4 ees | 4,02:4 RCC OI | 
900] 6,4] 7,6] 24,3 50,9 6,9 27,7 60,3 4,39 314 reo 1,04:1 2X69 aM 

1000|29,6]20,41| 43,7 83,0 24,9 48,8 83,8 2,04:14 _ 4 Boia di PETA | 


OHAIOTCA O€3 pa3sJOXKeHHA, BeMUMHA OTOTHAHHEIX dpaKunii ZrOWO.- 
H20 u HfOWOs-2H:O wa 13-11% (Bnaxnocts 8%) u Ha 30—40% 
(BiaxHocTb 13%) Gombe mo cpaBHeHHtio c WOs. T[loppiuenue temne- 
(paTypbl MpHBosuT K pasOrx*KeHMiO BelllecTB, HO CoequHeHHe rapHHA xa- 
akTepu3yeTca Oomee BHICOKOH TepMuuecKOH ycrToiiuMBocTbIO MH GosbIeli se- 
yuecTbiO B CPaBHeHHH C COeqMHeEHHeM WupKoHHA. JleryyecTh G6e3BOJHBIX BOWb- 
PaMaTOB IO BeJIMYHHe MOUTH aHaorMuHa Jeryyecrn WOs. OnHako B 3TOM cuLy- 
Mae HaOslOJaeTcaA Takoe 2Ke pasMuNe B ycTofiuMBocTH coequHeHHi WMpKOHHA 
ia rapuua. ZrOWOs uw ZrOWOa-1,5H20 yxe mpu 800° nogBepratores yacruy- 
HOMY pa3Jlox%KeHHIo, Mexay Tem HfOWOs wu HiOWO.-2H20 B ToKe BoxsHOro 
imapa ycrotunspt Jo 1000°. Ornomenue HfO,:WOs B ocratKe mpu TemMllepatypax 
soTroHKH 700—900° ocraerca nocTosH- 


IHBIM MH paBHBim 1:1: - Hehe ue aaa) 
Hs3yuenve oTHOWIeHHA K peareHTam OrHouleHHe BombpaMaToR WHpKOHMAa 
|MpOBOJHIOCb C KOHILCHTPHPOBaHHbIMH HM rapuusa K pearentam 
PpacTBOpaMu HCl (36%), HeFs (25%), KosimuectBo pacrBopeu- 
H2SO, (94%), NaOH (20%) u NHsOH Horo BeulectBa, 1/100 r 
(29%) mpu KomHaTHO Temnepatype peereRy aaYeremerorsesttesbivewa te usdto 
(18°) uw HarpeBaHun (85—90°). Onpene- ZrOW Os HiOWOg 
{JleHHaat HaBecKka  BellecTBa (0,12— ae, 1 das rae 
0,20 r) mpu nepHofuyeckom mepememlln- H»SO, 94% 0,068 0,126 
BaHHH oOOpadaTpIBaach 50—100 ma ty aoe, oes ee 
peareHta B TeueHve 4 yac. OctTaToK NaOH 20% 0,330 0,240 


|OTMLIBaJICA BOOK, NpocymmMBalca mpu 

/100° wu ssBemmuBanca. B cryyae Oe3BOQHbIX BOJb(~paMaTOB OCTaTKM MO,- 
| BepraJlucb peHTreHodasoBpomy aHasusy. IlpopeyqeHHble uccileqoBaHHA No- 
| Kasai, YTO BOXHbIeE BOUb*paMaTbl WHPKOHWa M TadHua MO cpaBHe- 
HHIO C O€3BOJHbIMH COCIHMHCHHAMH 3HaUHTebHO Jlerue B3aHMOJeHCTBYIOT 
C TIpHMeHeHHEIMH peareHtamu. Hapecxu ZrOWO.-1,5H2O yxe Ha xomogzy nos- 
| HOcTbIO pacTBopsioTcsa B pacTBopax NaOH u Heke. B KoHWeHTpHpoBaHHbIx pa- 
| crBopax HCl u HeSOanomHoe pacrBopenue ocTuraerca TOMbKO MIpH HarpeBa- 
| anu. B otamune or Bombdpamosoit KucJoTH! ZrOWOsa -1,5H2O 3HauntelbHo xyxe 
pactBopum B NHaOH ( 30 pas). Be3BomHble BOb(paMaTbI TOMbKO pH Harpe- 
BaHHH HeCKOJIbKO pacTtBopsiotca B NaOH u Hek2; B KOHWeHTPpHpOBaHHBbIX pa- 
crpopax HeSO4, HCl u NHaOH o6a coequHeHua oOslaflaioT HesHauMTeIbHOM 
pacrBopumocrbio (Ta6. 3). IIpu ssaumogeiicrsun c HCl u HeSO« Boabdppamat 
IMPpKOHU Ia pa3Jiaraerca, B TO BpeMA Kak CoedHHeHMe TaPHUA He U3MeHHeTCH. 
Cienyer OTMeTUTb, UTO CKOpocTb pacrBopeHun HfOWOs 8 3—4 pasa Oombute 
no cpaBHeHuio c ZrOWOs.. 


Mockosckuit rocyZapcTBeHHbIt yHUBepCHTeT Tlocrynuuio0 
uM. M. B. JlomoHocosa 25 IV 1959 


UUTHPOBAHHAS JIMTEPATYPA 


| 1H. W. Nernst (Konsort. Elektrochem. Ind.), Hem. matext 184706 (1906). 
21, Mellor, A Compr. Treatise Inorg. Theor. Chem., 11, 791 (1948). °° L. A. Hal- 

lopeau, C. R., 122, 1419 (1896). 4C.Tanatap, 9. KyposcKku it, ypu. 

-Pycck. bu3.-xum. o6ur., 41, 813 (1909). * Buxr.W. Counsn, B. MW. Woctak, KOX, 
22, 1063 (1952). 


Jloxaagn Akagemun nayr CCCP 
1959. Tom 127, Ne 1 


SH3HYECKASI XUMHA 


B. JI. AHTOHOBCKUHH u H. B. BEPE3SHH 


ONPEEJIEHHE OTHOWEHHA KOHCTAHT CKOPOCTEM OTPbIBA 
METHJIbBHbIM PAX MUKAJIOM ATOMOB TPHTHA #-TENTAHOB 


(ITpedcmaeneno axademuxom H. H. Cemenoeoim 20 IIT 1959) 


OrnocuTelbHad peakWMOHHad cnoco6HocTh CH-cBxasel HOpMaJIbHbIxX Mapa- 
(UHOB ONpesesAacb Mo cocTaBy NpOMYKTOB TaKMX CJIOMKHbIX peaKUMH, Kak 
OKHCleHHe, XJIOpHpoBaHHe, CybdoxopHpoBanne Hu T. MI. (13) MM CpaBHe- 
HHeM CKOpocTeli peakUM pxfa romovioros (?). 

Ilpumenenve TpHTHA JaeT BOSMOXKHOCTH MPAMOFO CONOCTAaBJIEHHA CKOPOCTeH 
OTPbIBa CBOOOAHDIM pawuKaJIOM aTOMOB BOJOPOfla, pacMOsOxXeHHBIX B ONpese- 
JIOHHBIX MeCTaX MOJIeKYJIbI yruiepoqopoya. B HacToxuleH padoTre ompeyemeHo 
TCHOWICHHE KOHCTAHT CKOPOCTeH OTPbIBA TPHTHA MIA BCeX MOOKeHHH CT-cBaA- 
3eH A-remtana. 

Ecau renepupopaTb pafukasibl CHs B cpefle H-remTaHa, y KOTOporo j-H CopT 
CH-cpsselt moMeyeH 3aMelleHHeM OUeHb MaJIOH “ACTH BOOpOa Ha TPUTHH, 
HW €CJIH KOJIMYCCTBO BCTYNMBIIMX B peakUHio pasuKasioB CHs OyerT MHOrO MeHbILe 
oOulero KOJMuUeCTBa H-relTaHa, TO COCTaB MeTaHa, OOpa3yrollerocaA MoO peak- 
IMAM 


CH3-+ C7Hig —> CHa + Cris: (1) 
CH 3:+ C,Hisl — CHsT a C7Hi5- (11) 
OyqeT OnpemeATECA ypaBHeHHeM 
[CHsT] _ AF (CT 
(cha (1) 


4 
[CHie] } Aj'n, 


t=1 


Tlockombxy [C;T] <[C;H] u [CH;T] <[CH,], to yyenpnaa aKTuBHocTb 
Tru = ¥[RT]/[RH], rae y—xkosdpuuuext nponopyuonabHocTH, 3aBucAuLUli 
OT MapaMeTpoB CueTUHKa, HM ypaBHeHve (1) npwHumaer BUT: 

kp 


\e 


(2) 


ee 
Me; n; 
i=1 


rye nj —UMCO CBxABel B remTaHe i-ro_ copta; k} — koucranta CKOpOCcTH pe- 
akin (2) c j-mM coptom CT-casseli; Jy u %I,;—yyenbHbIe aKTHBHO- 
CTH MeTaHa MH Me¥YeHOrO TellTaHa, H3MepeHHbIe B OHHX HU TeX %Ke eMHH- 
Wax. 


[lomeTuB MlooyepeqHO BCe CBASH B HW-rellTaHe TpHTHeM M MpoBesA oTJemb- 
HO peak MeCTHJIbHBIX PaqMKaJOB C KaxKIbIM H3 STHX MeUCHBIX TellTaHos, 
HaWJleM OTHOWeCHHe KOHCTaHT CKOpocTeli, KOTOpoe, cormacHo ypaBHeHmio (2), 
C yueTOM paBeHCTBa 3HaMeHaTeveli BO BCeX CyIyyaAxX MOMeTOK OyyeT paBHO: 


es te ly ay 
eens wore = () (8) (Pe), (A), . (3) 


ly 
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B KayecTBe HCTOUHNKA MeTHJIbHBIX PpafMKaOB Oba MCMOb30BaHa Mepe- 
WCb alleTula. PasioxKeHve NepeKHCH MpPOH3BOAMOCb HarpeBaHuem ee 0,02 M 
aCTBOPOB B COOTBETCTBYIONIEM MCYCHOM rellTaHe B aMiysiax npu 55—85°. Tem- 

mepaTypa nosepxkuBalacb Cc TouHOcTHIO -+ 0,05°. 

Merau oryeaica OT Apyrux raso0o6pasHplx (COs, C2He) u *xMAKUX MposyK- 
TTOB peaKIMH B BaKYYMHOH yCTaHOBKe IIpomycKaHMeM Yepes CepHio JIOByeK, 
00 XJ1a2xKlaeMbIX a30TOM. 
| YaebHYy!0 AKTHBHOCTb MeTa- 
Ha HW HWCXOMHbIX TrenTaHoB-t 
onpeselaH B  cueTUNKe 
BHYTPeHHEPo HallOvIHeHHS (°). “G 
Tentaupi-t Opin nowy4enbl 
‘pa3vJloxKeHHeM TPHTHEBOH’BO- 
| ou MarHHuhopraHuyecKkux 
coeMMHeEHHH COOTBETCTBYIO- sae 
ULMX OpomMrenTaHos. 15 

Ypapueuna (1) —(3)cnpa- 
| BEJIMBbI B TOM CJlyyae, eCc- 


Ta6Omuna 1 


YeuIbH. AKTHBH. JaBuJie- 
HUA Bell-Ba B CueTUHKe, T 
¥MI./MHH-MM ki] 1 


Mecrto no- 
MeTKH 
rentana 

_ TpHTHEM 


rentTaH | MeTaH 


4. 85100-43000 | 38-42 |0,103-L0,006 
48 500-600 | 211--2 |4 
11.230+260 |48, 40,8] 0,99-L0,03 


-3- [44 230-4260 |43,2-+0,8 oh 
85 100-+3000 |28,7-L0,4| 0,098-L0,003 
{ 


6 -2-  |48500+600 | 166-+1 
Mee oh OOD aS IOUT OCA 65 -3- [41 230-260 |40,4.0,6] 1,05-L0,03 
MeTaHa onpejleaeTCH TOJNb- : : 
3 -3- 14 230-+-260 |36,3-40,5 == 
Ko peakuiMeH CHs- c renra- nee 
R ; 59 -1- {85 100-++3000 |19 ,0-+-0,8] 0,081-L0 , 006 
HOM. Kak noKa3aJIM mpoBe- 2. 485007L600 | 13353" 14 
jj) PONHBIC OUBITE, YAeIbHaA -3- 442304260 132,0-40,6'1,04-L0,04 
| AKTHBHOCTb MeTaHa He 3aBH- | -4- [24 000-- 600 60-1, 5} 1,04+0,05 


| CHT OT rIyOHHbI pasoweHnA 
| TlepekucH. SOTO o3HauaeT, UTO MeTAHOM, OOpa3yIOWIMMCA pH peakUHH MeTHJIb- 
| HBIX paMKasIoB C Mpokyktamu peak U CaMoli MepeKHCbIO alleTHJIa, MOXKHO 
| mpeHeOpeus. 
' B Ta6. 1 WaHbl OCHOBHBIC pe3yYJbTaTb! OMbITOB* UM MpHBeeHbl CpesuMe 3Ha- 
YeHHA YJeIbHbIX AKTMBHOCTeM, MO YYCHHbIX B HECKOJIBKUX MapaJJIeJIbHbIX OIIbI- 
Tax. Owimm6ku Be3fe cpequve KBafpaTHuHble. BemunHa KOHCTaHTbI CKOpOCTH 
Rk} orpbiBa aTOMoB TpuTHA or renTaHa-2-¢ NpuHATa 3a eMMHMLy. 

Tipu o6pa6orke MeToOM HaHMeHbIUMX KBalpaTOB P€3yJIbTaTOB MHMBU- 
WyaNbHbIX ONbITOB MO ypaBHeHH10 


I A} 
) Ig (;*), =e a — (EI Btls fy (4) 


H a H 
rae A; —Mpeq2KcnoHeHMasbHEId dbakTop u EF, — aippeKTHBHaA 9HeprHa ak- 
4 
3 H ‘ 
THBalWH CyMMapHoi KOHCTaHTbI peakuuu (I) c A-rentaHoM k, = Skin, m10- 
i=1 
Jyuaem (cM. TaOa. 2), uToO 
Ge em =e 
Bix = O02 SPORT ani hy (ke 0069 exe”, 


Ta6Omuna 2 


r T 
A; ee eed A; Thee At 
Yraespoxopor lg i Ei, Eg: Ig 5 E; E> 
KaJl/MOJIb :. KaJl/MOJIb 

o 2 
Tenrau-1-t +0, 221-0 29 5120-++460 —0,02-+0,30 1570-4480 
Tenran-2-t —0,20-0,07 3550-+110 fats as 
Tenran-3- —0,36-£0,09 3280-150 10 1640udt |» <2270+8190 


* Uacrb ombiton c remranaMu-2-f 


-3-¢ BpImomHenb! O. B. Mecunesoi. 


PacueT 10 ypaBHeHHio (4) MOXKHO IIpoM3BOXHTb HECMOTPA Ha TO, 4TO k, 
ABMAeTCA CYMMOHM KOHCTAHT, MOCKOJIbKy B cuyuae renTaHoB-l,-2-t u -3-¢ 3aBy- 
cumoctb Ig (/y/Jr) OT OOpaTHo TeMMepatypbl ABJIAeTCH JIMHeMHOW, Kak 9TO 


ga 
e 
a ° 
37 o7 
Y 25 82 ie 
a -104 


Puc. 1. SapucuMocTb sorapHdpMa OTHOLWeHHA 

VeIbHBIX AKTHBHOCTeH MeTaHa K yJeJIbHON 

AKTHBHOCTH felTaHa-l-f oT adcomloTHOH 
Temnepatyppl T 


BUHO u3 puc. | u 2. Oto osHauaeT, 
uTO B pacCMaTpHBaeMOM HHTepBaJie TeM- 


lepatTyp EE IiIpakTHyeckH MNOCTOAHHA. ~ 
TlockoubKy peaKIMOHHaA CciOcOoOHOCTb 

BCeX BTOPHUHbIX C— T-cBa3eH, a CJle- 
joBaTesIbHO, 1 C— H-cas3eli B H3yy¥eH- 
HOM MHTepBayle TemMlepaTyp NpakTH- 
yeCKH OJMHakOBa, TO MO BCeM BeJIMUH- 
HaM oTHoweHnHit /,,//, Quid TenTaHoB-2-t 


u -3-t OJHOBpeMeHHO MOXKHO  pac- 
CUMTaTb YCpeHeHHbIM KkKMHeETHUeCKHH 
W30TONHbIA adpdekT IA BTOPHUHbIX 


CBA3eHM H-reliTaHa, KOTOpbIM paBeH: 


(ee toe = 0,20 e—3400/RT , 


Dra BewMUNHa COBMaaeT C BeJIMUMHOM KHHETHYeCKOrTO H30TOMHOrO addPekTa 
JIA Wuksorentana (°). 

CorslacHoO NlOJyYeHHbIM B HacTOAMeH padoTe BeJIMYHHaM ki /RE CKOpocTH 
OTpbIBa ATOMOB TPHTHA HU, OVEBHAHO, AaTOMOB BOOPOMa AIA BCEX BTOPHYHBIX 


O2185 
"és 


0 ——> 


Puc. 2. 3apucuMocTb JorapHdMa OTHOLeHHaA yebHBIX 
AaKTHRHOCTeCH MeTaHa K YJ@JIbHBIM AKTHBHOCTAM TrentaHa-2-t 
(a2) 4 renrana-3-t (6) oT a6comoTHoi TemnepatypHl T 


C — H (C — T)-cpssel v#-renraHa oHHakoBpl (c TouHOcTHIO Yo 10%) B uH- 
TepBasle Temmepatyp 10—220°, uro saBaseTcH IpAMbIM yKa3aHWeM Ha OuHa- 
KOBYIO peaKI[MOHHy!0 CMOCOOHOCTb BCeX BTOpHUHEIX C — H-cpaseit x-napadu- 
HOB B PayMKaJIbHbIX peaKUMAX, M0 kpalineH Mepe, B YyKa3aHHOM MWHTepBavie 
Temnepatyp. 


Mockosckul rocyqapcTBeHHEIii yHuBepcuTer Tloctymu0 
um. M. B. Jlomonocosa 11 Ill 1959 
WHMTMPOBAHELAA JIMTEPATYPA 
1 »PavAsinger, Ga Geisler (MHeBekol dt, Ber 80 1027 (1956). 


*J.L. Benton, M.M. Wirth, Nature, 171, 269 (1953). % A. H. BawxKupor, 
B. B. Kam3soanxkun u gp., Ah, 119, 705 (1958). 4E. W. R. Steacie, Atomic 
and Free Radical Reactions, 2 ed., N. Y., 1954. 58. JI. Autonoscxkud, H. B. Be 
pe3Hu, Hayun. joka. Bric. wKkombl, Xum., 320 (1958). *B. JI. AnToHOBCKH if 
HW. B. Bepes3uu, tam xe, 731 (1958). ‘ 
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Aoxnaygn Akaygemun nwayx CCCP 
1959. Tom 127, Ne 1 


PHSHYIECKAH XHMH 
Yunen-koppecnonzent AH CCCP B. M. BAOBEHKO u B. A. IIEPBAKOB 


NAPAMATHETH3M PAJMOAK THBHbIX PACTBOPOB 


B pesysbTatTe paluomMTH4eCKHX peakWH B pacTBopax oOpa3yerca GOoulbioe 
UCO MOHOB, MONeKYyJ M palukaos. Ilo-BuyuMomy, 3HauNTeIbHaa YacTD mpo- 
M@XKYTOYHBIX COeIMHEHMH M MpPOAYKTOB peakUMit pajMonMsa napamarHurna. 
‘Tlostomy usyuenne MarHuTHbIxX CBOMCTB TaKHX PacTBOPOB Mpelcrapaser ocobpili 
muTepec (1). Ilembio pa6orbi ABHIOCh UuccIe0O- 
BaHbe XapakTepa MarHUTHBIX CBOHCTB BOHBIX 
PacTBOPOB, OOJIYYCHHIX PpaCTBOPeHHbIMH B HUX 
| PalMOaKTUBHBIMU U30TONAMH HIM H30/IMpOBaH- 
HBIM OT paCTBOPa HCTOUHHKOM §, _-H3Jly4eHHA, 
iM BEIMUMHbI UX BIIMAHHA Ha BpeMsA CHHH- 
|peleTrouHOM pesakcalmuu T, MpOTOHOB BOJiBI. 
TlocneqHee aBuIAeTCA MapaMeTpoM, ompesema- 
OULMM IIPH HEKOTOPbIX YCJIOBHAX HHTCHCHB- 
|HOCTb CHrHaia sAjlepHOro MarHHTHOrO peso- 
‘HaHca. OOpaTHO MponopwuoOHa/IbHOe HMHTeH- 
‘CHBHOCTH CHrHala BpemMa Tj, T. e€. BpeMaA 
|yCTaHOBJICHHA TePMOAMHAMMYECKOTO PaBHO- 
BeCHA Me@2K LY CHCTEMOH CIHHOB NPOTOHOB, B 
JIaHHOM CJlyyae, HM Maccol pacTBopa, «peller- 
| KOli», OU€Hb UYBCTBHTEJIbHO, KaK M3BeCTHO 
| 2 K IIPHCYTCTBHIO TWapaMarHuTHBlx ITpPHWMe- Puc. 1. @Mortro OCLLHINOrpaMM: a— 
cei B pacTBopax (ocoOeHHO WIA Tex, B 1% pacrBop maseneBot KuCNOTH, 
| KOTOPbIX HMeeTCH MHTCHCHBHbIM MmpoTOHHDbIit b— Zr B A%H2C204 
/0OmeH). 
| B mutepatype Takux paOor He uMeetca. HacToslllee cooOuleHve NOCBALLeHO 
| M3JIOXKCHHIO MpPeABapHTeJIbHbIX Pe3YJIbTATOB. 
| Onpefemenve OTHOCHTEJIbHBIX H3MeCHCHHH BPeMeHH PeslakCallHH MPOTOHOB 
|MpoBoqusocb Ha CO31aHHOH HaMH YCTaHOBKe, MpeACTaBMAIOMeH COCO HeKOTO- 
| poe Buflou3smeHeHue crexTpomertpa Ilayuya — Halita (*). CurHadibl MpoTOHHOrO 
|pesonanca HaOsO Mauch M U3MepAJIMCb Ha OCUMINOrpade WIM KaTOAHbIM BOJbT- 
metpom. MaruuTHoe nose co3faBaslocb MOCTOAHHBIM MarHuToM (~ 3080 raycc). 

MeroluKa OTHOCHTeIbHbIX U3MepeHHit 7, B WeIOM aHaslOrM4uHa OMMCaHHOM 
'Pusxungom (4, ®). Bce pacrBoppl roToBHIucb Ha OUAUCTHJINaTe Bob. Keasn- 
(buKalusA NPHMeCHABIUMXCA M3OTONOB, CoriacHo nacnopTram ColospeakTuBcObiTa 
xX. u. Hp. x. ¥. Buemnee o61yyeHne npousBoqusoch uctouHMKoM Eu +194 
(~40 mCu), 3anaadHHbIM B MaJleHbKY10 aMNYJy MW NOMCWLABLUMMCA HelocpelcTReH- 
/HO B pacCTBOp. 
 PesyubraTp! HaOJOJeHHH pacTBOpPOB, COfeprxallHxX PasMUHbIe USOTOMH|, 
mpuBesenbl B Tab. 1. B KauecTBe craHapToB (YTOOBI U30@KAaTb BIIMAHUA ZJIICKT- 
POMPOBOAHOCTH H MOBBICHTb TOUHOCTh M3MepeHMi) BCera MpMMeHAJIMCh pac- 
TBOPbI, COCTaB KOTOPEIX COOTBETCTBOBAJ B Ka%KMOM CJlyyae CocTaBy pacTBopa, 
cofepxKallero pavoakTHBHbIi usoTON. OTHOUIeHHe CHrHaJla TakOrO PpacTBopa 
K CHrHasy OT uccuefyemoro pactsopa — A/A..— CILYHKUT B Ta6l. 1 mepok 
yMenbuenua T,. MouHocru 03 (P) quia 8,Y-H3u1yYeHH paccyuTaHbl B nmpHovn- 
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*%KeHHH «cepa, 3anovIHeHHad §,y-aKTHBHbIM BeleCTBOM», IA M3OJIMPOBaHHOTO — 
ucrounHKa Eut®’ 454 yconomp30BaHo Wiad pacueTa MpHOMxKeHHe «<TOUCUHBIM HCTOU- — 
uuk» (cm. K. K. Araunues (°)).MakcuMasbHaad MOrpeliHOCTb B ONpeteueHHu OT- 
Homenua A/A,, oKon0 15%. (Mcnomb30BaHHe eHHOrO cCTaHapTa, HalpHMep 
1N H,SO,,yBenuunpaer morpeinocth Jo 25%.) [lorpetinocTb B onpeseneHuu 
P cocrapanet 10—15%. Ha puc. | npuBeyenbl AIX KayeCTBEHHOTO CpaBHeHHA 
(boTO OCWMJIOrpaMM pa3vIMUHbIX CHTHAJOB. 


Ta6bauna 1 


A P Ilpogom- 
>No KTHB- , YKM1 CJIb- 2 AJA 
poe Vsoron CoctaB pacTBopa cas Ase es aoa Hocth 6. peal ; ie 
Hac. NaCl 
4 Na?4 B 10% HeSOg 79 260 600 | 269,4 46 uac. 4,99 17,0 
4N HeSO Dee, 1080 — iD) see 2828 4,0 
2 S85 0,9 N HS0, 45,8 22 380 — 20 aH. 10,16 11,8 
Sr(NOs3)2 ; 
3 Sr8? B 1 N HNO: 20,0 75 000 — 180 aH. | 119,48 4,0 
Zr (C204)2 rc 
4 Tie B 1% HeC2O, 30,6 11 570 | 787,6 85 TH. 16,57 ZOE 
CdCle B 0,2 N 
Cd115 HCl 0,4 16 100 0,4 | 154 ax. 22,03 Le 
Eul52,154 0,5 N HClO, ~40 ot'0 22.50 1 460-dac 0,01 ong 


Kak Buyuo u3 Tab. 1, MpHcyTCTBHe AKTHBHOCTH B paCTBOPe NPOHN3SBOUT 
yMenbuienve 7, (BospacraHve oTHOWeHHA A/A,,), KOTOpoe MasleKO BbIXOMMT 3a 
NOPpeWHOCTh 3KCIepHMeHTa. 

Ha6stogqapileeca yMeHbuleHne 7, He MOrJIM OOyCIOBUTb HH B3ATBIC HaMH 
coeHHeHHA (BCe OHH JMaMarHUTHbl), HA MpOMyKTb!l paciiaya w3s0TOMOB, MOry- 
IlWe, BePOATHO, ObITh Mapa- 
MarHWTHbIMH, TaK Kak CoOjep- 
2%KaHve W30TONOB B pacTBOpax 
He mpespiuato 107° r/uMa 
(ra61. 1). Taxue KontenTpa- 
WMH WapaMarHeTHKOB JlexKaT 
3a HW2KHAM T1peeJIoM YyBCTBH- 
TCJIBHOCTH Halle yCTaHOB- 
KM. Kpome Toro, 06 3TOM 2xKe 
TOBOPAT OMBITHI C H30JIMpOBaH- 
HBIM OT pacTBOpa MCTOUHH- 
KOM Eyt52.154_ 

Ecum O6bl Bce 2xe OOHapy- 
XKeHHOe yMeHblueHHe T, O6y- 
CJIOBJIMBaOCb CJIYYaHbIMM Ta- 
/ paMarHuTHBIMA TipHMecaAMH B 
i C Z 4 5 610° MCXOJHbIX pacTBOpax HM COuAX, 
BHOCHMMBIX B PaCTBOPbl BMeCcTe 
C AKTHMBHOCTbIO, TO OHO JOuLxK- 


2 —= - 
Puc J — usmenenne A/A,,, BOBpeMeHUIIpH O61y HO ObiWIo Obl NpoxBUTEeA cpasy 
uenun ,//—nsmenenne A/A,, or no3bt, /J//— pocr jo3ni 


eke nenempmaliae , NaCl 1oo, UPH BBeqenHM aKTuBHocTH. C 
C M 4 ; 
ight slag eee ar B 40% — yesbio BbIACHEHUA 3TOFO Ob 


NOCTaBJICHbI oONbITHE c Na?4, 


WJOCTpupyemble puc. 2, Ko- 
TOPPIH NOKa3bIBaeT W3MeHeHHe OTHOIIeHHA A/Ac; BO BpeMeHH OT o3sHI (D) 


asa pactBopop NaCl— 10% H,SO, u wapactanue 03bI BO BpeMeHH. 
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| Cuayana Ha6oxaetca conepienHo oTyeTuMBblit pocT -curHasia, 3aTeM 
pueHb MeJWICHHOe ero MafeHue (HECMOTPA Ha TO, uTO 03a D nposowKasa 
pacTH; B ombirax c Na™ mpl He nomyunmm A/Ag = 1 mame yepe3 360. uac.). 
AHAJIOPHYHBIC PesyJIbTATHI Obl MOYYeHI HECKOJIbKO MHBbIM IlyTeM — pas6aB- 
fieHueMm pacTBopos Zr*, S*° wv ap.; curnal cHauama Malan B COOTBeTCTBHM C 
pasOaBJIeHHeM, a 3aTeM yBeJMUMBaICH CO CKOpOCTIO, IIponopuHoHabHOK 
MOULHOCTH Ao3bI P, AO BeJMUMHDI, KOTOPad OObIUHO OUeHb TOUHO coBramaua 
b BeJIMUMHOM, ToyyeHHO fo pasOaBneHua. Sro YKa3bIBaeT, UTO YMeHbINeHHe 
1 HPOHCXOAMT B pacTBOpe MMeHHO TOM JelicrsueM aKTMBHOCTH. 

Hopoe cBolicTBO pacTBOpoB JOBOJIbHO 
ycrowunuBo. O6 9TOM roBopsT yxKe yno- 4,yered 
MHHABIUHeECH ONbITHIE C pacTBOpaMH, Oo6- © 
nyyeHHpiMu = Eu??.14.“Cyrnal or pactBo- 
pa 0,5 N HCIO,, o6nysexnoro Euts?.154, 40 
€ H3Me€HAJICA 3aMeTHO BOOOMIe B TeYeHHe D 
€CKOJIBKHX CcyTOK. Hn B mepBbii Mmo- 
CHT BHeECeCHUA AKTMBHOCTH B pacTBOp 
puc. 2), HH B MOMeHT w3BaeueHHA aK- 0 0 0 @ 50 bOmun, 
THBHOCTH Tlocyle OOyYeHUuA pacTBopa (Ha- 
MIpHMep, yMaJlenve ucTOUHHKa C eBporvem) 
He HaOi0qaiocb HH yBeNMYeHHA HH 
fafeHua curnana. Pye. 3 usmocrpu- 
pyeT MOCTOAHCTBO CHrHaJla. OT pacTBopa 
0,5 NHCIO,, o6myuenHoro epponnem, B 
reyeHue lepporo vaca nocye yhaneHua ucTounuKa. HeOombmoe Bospacranue 
MOXET ObITh OTHECCHO K BJIMAHHIO KUCJOpoqa Bo3sqyxa. IlponyBanne Boszyxa 
gepes mpo6y c OMAMCTHIATOM, IIpeBapHTeJIbHO OCBOOOXKeCHHBIM OT KHCJIO- 
pola, IpHBOAuIO K HesHauNTebHOMy (~Ha 10%) Bo3spacraHMio curHasa 
BOJbI: BIMAHHe MArHHTHOrTO MOMeHTAa KucIOposa w Ha Ty Bob! OblIO OTMeUe- 
HO JiKuoTTO (*), O6HapyxkuBUNM, uTO scpPeKTHBHBIM MarHHTHbI MOMeHT 
KUC/IOpONa pg B BOE pape 1,2 wz, THe weB—MarHeToH Bopa. Harpesanue 
pacTBOpoB (Kak COJlep?KalllMX AKTHBHOCTb, TaK M OOJIYYeHHbIX M307MpoBaH- 
HbIM MCTOUHHKOM) He TpHBOusIO K 34MeTHOMY YBEMMYCHHIO CKOPOCTH YMeHb- 
Wi€HHA CHrHada (BeIHUMHA CHrHaJla Nayasa pu ~ 90 B cpeqHem Ha 15%). 
Tlocme uarpepa, uHorga HeomHoKpaTHoro, yo 100° BemmuMHa curHaa HeH3- 
M€HHO BO3Bpalllalacb K IlepBOHavaJIbHOMY 3HaveHHl0. 

Tlonpirka OObACHeHHA PACCMOTPEHHBIX Pe3yIbTATOB H3M€HCHHeM OCHOBHBIX 
BeJIMUHH, OMpesemmoulux TT, BOXbI pH OTCYTCTBHH B HeH MapaMarHuTHbBIx 
pHMecei (uucmo0 sagep B 1 cM’, BASKOCTH, paccTomHNe MexKy CcoceqHHMH 
IIpOTOHaMH Fy, BpalllaTeJbHaA NOABM2KHOCTS ) (8) He onpaBybipaet ceda. JTei- 
CTBUTeJIbHO, KaK [lOKa3bIBaeT MpHvOM2KeHHBIM pacueT, B pe3syJIbTaTe payMouMsa 
JOWKHO ObIsIO ObI MPOWSOHTH KOMOCCabHOe C2KATHE PacTBopa (7) HOJLKHO YMeHb- 
JUMTBCA Gomee UeEM Ha YeTBEPTh OT NepBOHAYaIbHOM BeJIMUMHbI) WIM HeOOb- 
ACHHMO€ YMeHbIUeHHe BpalllaTeIbHOM MOABH2KHOCTH MOJIEKyJ BOB! (B Hallux 
OMbITaX He ObWIO OTMeCYeHO yBeJIMYeHHA BABKOCTH, a YMCO MpOTOHOB, IO Cy- 
ULeCTBY, H€ Me€HAVIOCb). 

Tien HaM Esper HanOoslee ECTECTBCHHLIM OObACHHTh OOHapy- 
YKEHHOe ABJICHHe BO3HHKHOBCHHeM IIpH palMouu3e PpacTBOPOB NapaMarHUTHbIx 
ua ; 

eH OCHOBaHHH H3BeCTHBIX COOTHOWeHHH, MpeqoxeHHbIX KospipeBbim u 
PupkuHfom (°), Obl BbIUHCJIeHbI KOHICHTpalluH NapaMarheTuka, aes 
MOPYT COOTBETCTBOBaTb HaOvIrOMatolleMyCH YKOPOYeHHIO T, B TEE Sone eta 
NTO €FO [og Je@KUT B Mpefewax oT 1 fo 38 ys. KoutlenTpauMu OK G35 
nexkalluMuy B o6mactu 104—107 M guia pacTBopoB, cofep2xalllux HM 
Zr (NiNd 2,4, rada. 1), u B oOnactu 10° M u Bole (B SAR CANOE 
o3bl) Qin pacTBopa, OOsyyeHHOrO sane eee AReRVER K 

Ha m0 XJiOopHAy Maprauila ab = er = 9; : 
GAN cornea A jlocTurayia CllycTA HeKOTOpoe BpeMA one 


Puc. 3. Viamenenue A/A,, Bo Bpe- 


MeHH locme oO6myueHuaA «BuHemHeey 
oOmyuenue pactsopa 0,9 N HCO, 


uctounuKom Eyl? 154 


Q JLAH, vr. 127, Ne 1 


AHHOH BeIMUMHbI| (puc. 2, /) OOoMbUIeH CAHHMLbI, MO%KHO MpeAMosarath, uTO 
yacTb MapaMarHHTHbIX YaCTHIL — CTaOWJIbHbIe COe/MHEHHA. | 

Oyuako BKJlay| B YMeHblueHHe 7, MOET ObITb CielaH TakxKe HW paflNKaJlaMH, 
OOpa3YIOWlMMHCA B pesyJIbTATe palvouM3a BOAbl M KOMMOHEHT pacTBopa. O mpH- 
CyTCTBHH UX WM O BeIMYHHE STOFO BKJlafa TOBOPHT, BepOATHO, HUCMaaroilas 
yacTb pc. 2, /. Xo STOM KPHBOM BO BpeMeHH YKa3bIBaeT, NO-BHAMMOMY, Ha 
cTaOHJIN3alluio pawuKaJlOB B pacTBope, O CHJIe KOTOPOH CBHJleTebCTByeT T10- 
CTOAHCTBO BEJIMYMHbI CHrHasia WO HM Nocile HarpeBaHHA PpaCcTBOPoB. 

Bonpoc 0 craOvsiM3auv palukaJlOB KaveCTBeHHO paccMoTpeH B pxie pador, 
Hampumep (1,°) u ap. HeyaByo Tovjen (*°) Teoperuuecku paccMoTpedI Ha OCHO- 
Be Pa3JIMUHbIX MOJeJel BOSMOXKHOCTH CTaOMJIM3allMM CBOOOAHIX palMKaJOB B 
KOHJ@HCHPOBaHHbIX (a3ax MYTeM HX H3O0JAWMM [pyr or Apyra. 

Vcnob3ya mapaMerpbl, XapakTepH3ylollMe CTallHOHAapHble yCIOBAA OO yye= 
HUA, WpHBesenuble B padote J. L. Magee ("),ObiuIM OleHeHbI KOHIeHTpallnu pa- 
yquKkaos HO u HO,, KoTopbie MorJv Obl OOpa3s0BaTbCA B HAWIMX YCJIOBHAX; OHH 
OKa3aJMCb JlexKalllMMH B TOM Ke OGNACTH KOHMEHTPallu, KOTOPas Oblla BLIMHC- 
JieHa Bbille JIA THMOTeETHUeCKUX MapaMarHUTHBIX YaCTHL (HAaNpHMep, WIA OSbI 
D = 10° dap konuenTpanun HO oxasanacb 6,4-10-* M, a kontlenTpaiux 
HO,—1,5-10°? M). Cnelyer 3ameTuTb, 4TO NpH OO YYeHHM YMCTOH BObI UCTO- 
4YHHKOM Eu!5?,154 yamu He ObWwIO OTMeyeHO pocTa oTHOWeHHA A/A,, BIJIOTh JO 
mo3pi 2.104 dap. B To xe Bpems, pactBop 1,91 M NaOH yxe mpu jose 
5000 tap yBemuuH cHrHal B 2,2—2,5 pa3a (abHelero yBeMueHHA — 
fo fosp 4,3-10* dap — Gomee He HaGsIOZa0cb). 


Pagvesnii uucturyt um. B. I. Xaonuna Tlocrynusio 
AkayemuH HayK CCCP 2) ol 95 Om 
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Joruayp Akanemun nayx CCCP 
1959. Tom 127, Ne 4 


PHSHYECKAA XHMH J 
Ji. H. PAJIBMEPHH, B. M. MAJIBUEB u Tl. ©. NOXHJ 


M3MEPEHWE TEMNEPATYPbI MJIAMEH 
KOHJEHCHPOBAHHbIX CHCTEM 


(ITpedcmasaexo axademuxom B, H. Kondpamveseim 10 III 1959) 


_ BakHbIM NapaMeTpOM, 3HaHHe KOTOporO HeEOOXOAMMO JIA Gomee riy6oKoro 
MOHHMaHHA MeXaHH3Ma TOPeHHA MOPOXOBLIX CHCTeM, ABJAeTCA TeMMepaTypa 
dbakesia nuamenu. IIpeyqiaraemaa Hamu 3feCb MeETOJMKa H3MepeHHA TemMepaty ppl 
IlaM€HH OCHOBaHa Ha MeTOe CHHe-KpacHoro oTHOWeHHA (1~*), KOTOppIli NpHMe- 
HeH JIA MulaMeH, 3/1 Y4alOWUX CHVIOWHOH CneKTp B BHAUMOM O6lacTu. Kak u3- 
BeECTHO, JIA ONpefeseHUA UCTHHHOM TemMMepaTypbl MWwlaMeHH MopoxoBoro o6pa3- 
la M0 eFoO BbICOTe HEOOXOMUMO 3HATb OTHOCHTEIbHbIe APKOCTH ABYX JVIMH BOAH 
(cuHei wu KpacHol) u 

‘HMOPIOWaTesbHyIO Cnoco6- = iv 

HOCTb IWIaMeHH JIA STHX 
Ke JVIMH BOVJIH. 

B pe3ybTaTe Covb- 
woro uncesa pa6or (4), 
NPOBeEeHHBIX P OO6facTH 
@u3suku 3JIeKTpHyeckoro 
pa3pxajla B ra3ax, OKa3a- 
JIOCb BO3MOXKHBIM IIpHMe- 
HHTb MOLLHbIN MOCTOAH- 
HbIM  UCTOUHHK  cBeTa 
(KCeHOHOBaA JiIaMma) JIA 
onpeyeseHua norvio- 
UWlaTesIbHOM cnocoOHOcTH 7, 
mlaMeHH. 

Ha 610K-cxeme (puc.1) 
moKa3aHa ycCTaHOBKa, 

C MOMOLLbIO KOTOPOH O6bI- 

Wa ompeweseHa TEMN€Pa- pyc, 1. Cxema yctanosKu: ©; — Kpacubii dumbtp, O,— 
Typa IJlaMeHH NOPOXOBO- cuHHi humtp DO, —naaTunoByit dusabtp, B — Ounpusma 
ro oOpasya. 5b—6om6a, OB— oGvextus. Octanbubie o6o3HayeHHA WaHbl B TeKCTe. 
npeqHa3HayeHa MWA CKH- 

raHua mopoxoporo oOpasia mpH jaBlenuax fo 150 arm. Onucanne OomOni 
qauo B padote (°). T/] —OanJ-lamna BolbpamMopad CAyKUT WIA Kanu- 
6poBKu BCell onmTHyecKo cucrempl; K/JJ — KceHonopax samna CB/JIII-1000, 
mpeqwasnayena JIA OMNpeyemeHuA NoriowlaTebHOH CMOcOOHOCTH mlaMeHH. 
OC — ontuueckad CHCTeMa: KOJIMMMATOP, OuNpH3Ma, OOBEKTUB, CBeETOHMJIbTPHI. 
B@ —6nox doroyMHoxuTetei, mpeqHasvayeH JIA MpeoOpasoBpaHuA  cBe- 
TOBbIX MOTOKOB B 2uleKTpHuecKHe curHadbl. MIJO-2 — ocuuanorpad, ciyxuT 
wid perucrpauuu curHasoB c 6noKa dotoyMHoxuTeneh. CHM — cuctema 
Oa3HCHOM MeTKH, MpesHasHayeHa JIA perucTpallMH MOMeHTAa NOAXoAa OCHOBA- 
HHA MWlaMeHH K MpOeKIH UeIM KOJHMaTOpa Ha NopoxoBom oOpasue. BIT — 


60K MMTaHHa. 


VILLLLLL LLL LLL 
VLLZZLLLLLLLLLLLLL 
VZZZZLLLL LLL LLL 
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O6pa3e, HUTporswMuepHHoBoro Mopoxa H Awamerpom 7 MM C OpoHUpoBan- | 


HOli MOBepXHOCTbIO YCTaHaBAMBaJICA B OoMOe HM NosKUrascA C TOPila HAXPOMO- 
Boi mpoBpomoukoi. HanpoTus oKHa OoMObI ycTaHOBJIeH KOMMMaTOp C ABYMA 
ILeAMM — OCHOBHOM M BCMOMOraTeIbHOH. KoulmuMaTop mpelcraBjder co6ort 
crambHoe Teno AuHHOl 200 Ma c JByMA WlelAMM (MO“epHeEHHDIMM MOCKOCTAMH) 
BpicoToli 0,1 mM, wupHHol 6 mM. Onrwueckaa cucTeMa cHaOxKeHa 6unpHsmon, 


KoTOpad pa3fBauBaeT padounii moTOK. O6a CBeTOBBIX NOTOKA, MpowAA uepes — 


COOTBeTCTBYIONMe (UTP! (CHHMM M KPAaCHBI) Nomafarwr Ha 610K POTOYMHO- 
XKUTEIA. 

KoauMaTOpHad Ulesb BbIeIAeT B Ka2KIbI MOMCHT BP€MCHH Y3KYyI0 NOBEPX- 
HOCTb IWlaMeHH, ABHTaloulyoca CBepXy BHH3 B MIOCKOCTH, NepleHAMKyApHOH 
K UleqM KouWIuMaTopa. Takum o6pa30M, Ha On0K *boTOoyMHOxKUTeMeH NocTynaer 

CBeTOBOL MOTOK, aMIMJIMTya kOTOporo 

“e BO BP@ME€HH COOTBETCTBYeT CBeYeHHIO Olpe- 

2200 JlesleHHOM y3KOH MHUM MOBepXHOCTH IlaMe- 

2000 uu. Jima Toro uTOObI CBA3aTb CBeyeHHe 

K IWIaMeHH B OMMpeeJIeHHbIX TOUKAX MOBepXx- 

1800 '— 20 40 60 60 100 120 440150 ar HOCTH C H3MeHEHHEM CBeTOBOrO TIOTOKa BO 

P BpeMeHH, HeEOOXOJMMO 3HaTb CKOPOCTb Io- 

Puc. 2. Tpaduk tTemnepatypbl akema ey ARTO Oca Ae ac 
WaMeHu B 3aBHCHMOCTH OT jlaBJIeHHA < 
MeHT HaXO*KeHuA y We ONpeleleHHOH, 

gapaHee M3BeCTHOH TOUKH WiaMewu. SHad paccromHue MexKAy IleAtMu 
(B HallleM culy4uae OHO paBHO 20 MM) u Bpema MepemellleHHaA OMpesemeHHOH TOUKH 
MwlaMeHu (HalpHMep, BePUWIMHBI) OT OAHOM WlemM K Apyro, MOxKHO onpelemuTb 
CKOpOcTh ropeHHaA Nopoxa. Onpeyenenve normomlatTembHoH cmoco6HocTH ma- 
MeHH OCYLLeCTBIAeTCA MyTeM MpocBeyHBaHHA MWlaMeHH MOLULHOM, MOCTOAHHOM 
110 APKocTH KCeHOHOBOM amnol KJI (puc. 1). CBerosoii morToK OT KCeHOHOBOT 
JiaMibl MadparmMupopaJica u (oKycupoBasiCA Ha paOouylo Web KOMMMMaTOpa. 


QIKCMTeCPHUMECHTANbBHHE pesyAbTAaATH 


M3 padornl (°) usBecTHO, YTO ropeHHe NOpoxa — npowecc mHorocTaqHiHblit. 
HauasbHad cTauA YTOPeHHA OCYULeECTBIAeTCA B PeaKUHOHHOM Cj0e KOHJeH- 
CHpOBaHHOH (pasbl MOpoxa, B KOTOPOM IIpoTeKaeT CyMMapHO SK30TepMMYeCKHE 
Mpomecc pa3s/lOx*KeHHA MeHbINeH YaCTH KOHJeHCHPOBaHHOroO BelllecTBa HU Wucrep- 
rupoBaHve OoublleH YacTH KOHJeHCHpOBaHHOrO 
BelleCTBa PeaKWHOHHOTO cyiod. Takum o6pa30M, 

HavaJibHad CTaguaA TOPeHHA 3aBepilaeTcA OOpaso- 75 

BaHHeM JbIMOrasOBOH Toproueli cMecH pH ropenun 

MM POKCHMHOBOTO NOpoxa WH OOpasoBaHHem Ia- 

poAbIMorasoBoH CMeCH IIpH ropeHuu HuTporun- | 5 

WepHHOBoro Mopoxa. OGpa3yroulasca jpIMera3o- 

Bad CMeCb CropaeT B 30HE Hajl MOBepXHOCTHIO M10- % 

poxa B. ONpeeJICHHbIX YCJIOBHAX JO KOHECUHBIX ~ 

mpofykTosp ropenus. UlupunHa s30nbI ropenua u a) 

MOMHOTa CrOpaHHA AbIMOra3OBOH CMeCH 3aBHCAT OT 

JaBJICEHHA OKPyxKatouleH aTmocdephl. Qkcnepumeu- 

TaJIbHO YCTaHOBJeHO, YTO WIA HATPOTuMepHHoO- 

Boro nopoxa H nomHoTa cropaHua ocruraerca fi He ks 
mp aBienun P = 50—60 xI/cm? (B nHepTHoli ‘ 

atmocdepe). C momoulbio paspaOoraHHO ycranos- Puc. 3. Tpadux sasucumocTn 
KM HaMH W3MepeHa TeMNepatypa chakema miamenu KAY paccToaHueM hy H aB- 
HUTpOriMlepHuoBoro nopoxa H B 3aBucumocTu AGE 

OT JaBICHHA WH Pe3Y/IbTAaTbI OMbITOB MOKasaHbl Ha puc. 2. M3 nonyuennpix 
SKCHEPHMCHTAIbHBIX NAHHBIX CJleyeT, YTO C MOBBILeHHeM TaBeHHA Temmepa- 
Typa MWlaMeHH yBeIM4MBaeTCA M MocTHraer MaKCuMasibHOTO 3HayeHuA T = 
2200° K mpu qapnenun P = 50 xT/cm?. 
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Jab Hetitee NOBbINIeHHe LaBIeHUA oO P =150 xI/cm? ne npuBogut Kk u3Me- 
H€HHIO MAKCHMaJIbHOM TeMIepaTyPbI IWlaMeHH, YTO MO/IHOCTbIO cormacyerca 
PesyAbTaTaMM UCCeAOBAHUA 3aBHCHMOCTH TeMJOTHI TOPeHuA HUTPOrauepu- 
oporo nopoxa H or fapuenua (°). 
Cc POCTOM JaBJICHHA, KaK BUHO W3 pHc. 3, paccTOAHMe Mex Ay MakCHMa Jb- 
‘HOM TeMIIepaTypOH [JlaMeHH HM MOBeEPXHOCTbIO TOpoxa 3HaUHTeJIbHO yMeHb- 
aetca, Tak HalipuMep, mpu P = 20xT/cm? Ay = 6,2mMm u upuP = 50K. /cm?, 
‘Kora MOcTHraeTcA NOHOTa TopeHHA MOpOXxa, paccTOAHWe CTAHOBUTCA PaBHBIM 
iy = 2,7 MM. 

Bonpoc 0 TOM, 110 KaKOMY 3aKOHYy W3MeHAeTCA WHpHHa 30HbI POpeHHA TbI- 
-MorasoBol cmecu Ay B OOuacTH yaBeHuit BBuue 50— 60 xI/cm? skcnepumex- 
‘TaJIbHO elle He HCceqOBaH. 
PaspaOoranHasd ycTaHoBKa 1103- 
BOJIA€T TaKXKE H3yYHTb IOrso- 
“ULaTeJIbHYy!0 CMocoOHOcTE Tvla- 
/MeHH 110 ero BpICOTe a = f(e) 
-B 3@BHCHMOCTH OT jaBJIeHHA. 
Tlosyuenupie pe3yibTaTp! mpu- 
BeyeHbI Ha puc. 4. 

M3 puc. 4 BYAHO, 4TO TO- 
ryloulaTe IbHaA cnoco6HOcTb 
JibIMOra30BOH CMeCH MO BbICOTe 
(pakeyia vlaMeHH pa3viMuHa. 
Tak, HalpumMep, upu P = 20 
k['/cm? morviollateIbHad cno- 
COOHOCTh HMeeT MUHHMaJIbHOe 
gHayeHHe a, —0,4, a. =0,5 
Ha pacCTOAHHM OT TOBepXHocTH 
nopoxa ~ 2 MM (B Touke &,). 
Kak HwoKe, TaK MW BbIIUe TOU- 
KH Rk, NorsowatesbHad cmoco6é- 
HOCTb JbIMOra30BOH CMeCH yBe- 
JMYMBAeTCA HU B 30HE B, CooT- 
BeTCTBYIOUeH = MaKCHMAaJIbHOM 
TemllepaType lvJlaMeHH, HUMeeT 
MOCTOAHHOe 3HaveHve Ay=0,9; 
ac =0,97. C  yBesMueHHeM JaB- 
JIGHHA 3OHbI TOpeHuA YyMeHb- 
IdatoTca HM MosToMy mupH P= 
=50 xr/cM? MHHUMaJIbHbIe 3Ha- Li 
YeHUA dy = 0,7 H ade = 0,8 O- pyc. 4, Tpauk 3aBucuMocTH NordomaTesbHol cno- 
CTHYaroTtcA Ha PaccTOAHHH co6HocTu AbIMorasoBoH CMecH a, MO BBICOTe MaMeHH 
—~ 1,2 MM, a B  30He, COOTBeET- or gapnenus. /—npu P—20arm., //—npu P—50 am. 
CTBYIOWeH MaKCHMaJIbHOM TeM- 
lepatype, MOromatesbHad CHOCOOHOCTb IvlaMeHM Takada %e, Kak WM UpH P = 
2) KL CM. 

TlomyueHHble 9KCMEPHMeHTAJbHbIe Pe3YIbTATHI MpeACTaBJAIOT OObIION MH- 
Tepec H HaXOJATCA B NOMHOM CorsdacHM C HOBbIM MpeCcTaBJleHHeM O MexXaHH3me 
ropenua mopoxos (°). HauaibHad craqua ropeHua, NpoTeKalollas B KOHJ(eH- 
CMpOBaHHOH (pase, 3aBepliaeTcd OOpaso0BaHHeM JbIMOras0BOH ToproueH CMeCH, 
jloroparolleH 3aTeM Haj| MOBepXHOCTbIO MOpOXa Np OMNpeeeHHbIX YCJIOBUAX 
JO KOHCUHBIX MpOyKTOB ropeHux. OueBHAHO, YTO BMOMeHT OOpas0BaHHA [bIMO- 
ra3soBoll CMeCH, BOJIH3H MOBepXHOCTH MOpoxa KOHIeCHTpaluA JbIMa (a9PO3OUIb- 
HBIX aCTHI) Oombliadt, MOSTOMY CTeNeHb NOMIOWLeHHA CBeTa, MpOXxo/sllero 
OT BHeIUHero HCTOUHMKA yepes AbIMOrasOByl0 CMeCb ((pake mlaMeHu) 3HauH- 
TelbHan. B 30He JbIMora30BOli CMeCH MpOTeKaloT TeTepOreHHO-roMOreHHble 
peaKUHH, H CJI€OBaTeIbHO, BecOBaA WM YaCTHYHAA KOHUCHTPalNA AbIMa NO BbI- 
coTe 30HbI Hay] MOBepXHOCTbIO NOpOXa YMeHbIMaeTCA H COOTBETCTBEHHO YBeJIH- 
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YHBaeTCA MpOspauHOCTbh AbIMOra30BOH CMeCH. OHOBpeMeHHO B Mpollecce rope- 
HUA YBeJIMUMBaeTCA Kak TeMMepaTypa MO BbICOTe 30HbI AbIMOra3OBOM CMeCH, Tak 
UM KOJIMYECTBO aIPOZOJIbHBIX YaCTHL, OoraTbIx yrepofom (caxa). OroTr PakTop 
MpHBOAUT K YBeMHYEHHIO NOFOWaTebHOH CMOCOOHOCTH NJlaMeHH. 

O6a 2Ke yKa3aHHbIX (akTOpa H OOYCJIOBIUBaIOT HaJIMuHve MAaKCHMYyMa 
TIpOSpauHOCTH MlaMeHH Ha OMMpeeIeHHOM paCCTOAHHH OT MOBepXHOCTH 
MOpOXa, H3MeHAIOULEMCA MO aOCOMIOTHOH BEJIMYMHE MPH pa3sJIMYHbIX aBJIeEHHAX. 


VWuctutyt xumMuyeckon u3uKu Tloctynuno 
Axkanemun HayK CCCP 10 III 1959 


IHMTHPOBAHHAS JIATEPATYPA 


1H. H. Co6o0ae8, Tp. ®MAH, 7;.1956) 2 DUR Bran, exes @ sipromre 
@u3vyueckHe H3MepeHNA B ra30BOil WHHAMHKe H MpH ropenun, roapa1X,M.,1957. *% A. E. Ka- 
AblmeexN 4, COopH. crate, U3smepenue tTemnepatyp naamen, 1954. #4 JI. A. Toy x- 
6epr, W3e. AH CCCP, OTH, Ne 9 (1949). TI. ®. Tloxua, C6opx. Ou3uKa B2pura, 
Ne 2, 1953. ® II. ®. Iloxua, Hox. mucceprauua,M.,1954. 
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Hoxnaayn Akagemun nayx CCCP 
1959. Tom 127, Ne 4 


| PHSHITECKAA XHMHA 
B. HW. HBAHOB-OMCKUH u B. T. KOJIOMHEL 


SABHCHMOCTb WHPHHbI 3AMNPEWEHHOR 3OHbI OT COCTABA 


TBEPOPO PACTBOPA B CHCTEME InSb — GaSb 
(ITpedcmaeneno akademuxom A. ®. Hodde 2 III 1959) 
Iupuna sanpelleHHOH 30HbI ABJIAeETCA OHM M3 BarKHeHMMX NapamMeTpoB 
pelleCTBa C TOUKH 3PeHHA CFO MOM YMPOBOAHUKOBEIX CBOHKCTB. B TBepALIX pacTBo- 
JAX 3AMEULEHHA NPHHATO CBASLIBATh 3ABMCMMOCTb LIMPMHbI 3alipellleHHOl 3OHBI 
oT COCTaBa CO CTPyKTYpOl SHEPreTHueCKHX 30H HCXOMHBIX KOMIOHEHT pacTBopa. 
{cM NOCelHHe HMeIOT PasIM4YHYIO CTPyKTYPy, TO H3MeHeHMe WIMpPHHI sampe- 
We€HHOM 3OHbI IPH H3MeHeEHHH COCTaBa CIlaBa HOCHT CJIOXKHbI xapaxktep. Ilo- 
,OOHBIM, Clyuali HallpHMep, MMeeT MeCTO B CIWlaBaX KPeMHMA c repMaHuem. 

J3BecTHbI Be MONMbITKH oMmpeye- ) 

IHTb WIMpHHY 3alpelleHHO 30HbI 080 

3 TBEPAbIX pacTBopax InSbc GaSb. ; 
SszikMop (1) Halllen, YTO pesyub- 
faTbI OMPeeeHHA UWIpPHHbI 3a- 
TpeuleHHOH 30HbI 10 TemmMepatTyp- 
TOMY XOJYy MpoBosMMocTH Hu acdex- 
ra XOUWa, a Tak»%Ke W3_ CIeKT- 
NaJIbHOTO paciipefeseHuA (oTo- 
IPOBOJMMOCTH, MOKHO lipescta- 
3HTb BbIpaxkeHuem AE = 0,265 + 
s.1,1-10-3 T 5p, roe AE — wu- 


S SS 


SS 
8 


Waupura senpewmentod vone LDE- 


una 3alIpelleHHOH 30HbI IIpu 9 mT TREES ‘ 
)° K, a T — aOcomtoruas Temne- anSb G0 Monte 
oaTypa. M3mepenua MpoBosMJMcb i see 

1a MaTepHawle, KOTOPbIM Obl IIpH- Puc. 1. SapucuMoctb umpuubi sanpeneRHoii 

TOTOBJICEH 3OHHOM WaBKONM CIllaBa SOHbI OT COCTaBa TBeEPAOrO pacTBopa B CHCTeMe 
AcxofHOoro cocrapa 50% InSb, InSb — GaSb 


50% GaSb. 30HHad MlaBKa TBep- 

(OO pacTBOpa MPHBOAUT, Kak H3BeECTHO, K H3MCHEHHIO €FO COCTaBa, TeM He MeHee 
3 yKa3aHHOM paOoTe He Cofep2KHTCA aHasM3a COCTaBa M CTeNeHH paBHOBeCHOCTH 
“WlaBa, UTO BECbMa CHH2Kaer IeCHHOCT) MOJIYYeHHbIX pesybTaToB. C. Kom u 
tp. (7), U3MepHB OnTHYeCKoe NorviowleHHe Ha psie CcraBop cucTembl InSb — 
GaSb, oTMeualoT, 4YTO BCe CIaBbl, 34 MCKJIIOUCHHEM OJHOTO, OWI He OAHOpAa3- 
HbIMM, MH BCJIEICTBMe STOTO He MPHBOLAT KOJIMYCCTBCHHBIX Pe3YJIbTATOB. 

Hamu Obuio npousBeseHo onpeseseHve 3aBHCMMOCTH IWMPHHbI 3alpellleHHon 
30HbI OT CocTaBa TBepforo pacrBopa InSb c GaSb no usmMepenuio onTuyecKoro 
iponyckaHua. CniaBbl TOTOBHJIMCb 30HHbIM BbIPAaBHABaHHeM (°) u mpefcTaBrsaM 
060i OHOpasHble KPyMHOKpucTaMuecKHe CIMTKH. KOHTpOAb romMoreHHOCTH 
CYULECTBIIAJICA IPH MOMOULA PCHTTeEHOBCKOTO H MHKPOCTPYKTYPHOFO aHaJM3oB. 
lo meOaerpaMMaM paccuHTHIBaJICA MapaMeTp PeleTKH CIWIaBOB, UCMOMb3OBaB- 
UAXCA JIA MPHFOTOBeHHA OOpasloB, HM Ha OCHOBAHHM BbINOJIHHMOCTH 3aKOHAa 
Beraplla B ucclemyemoli cucreme (*,°) ompefedauca cocTaB cmaBa. OOpasuibi 
IWIM@OBaIMCh HW MOMMPOBAaIHCb AO TOMUIMHbI MOpAKa 100 uw npu naomanzu 20— 
30 m2. ismepenust mponyckaHHA MpOuSBOMINCh Ha JBYXJyYeBOM HHpaKpac- 
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Hom cnextpomerpe MKC-14. AGcomorHoe 3HaueHHe MpolyckaHuA AVA Jy atx 
o6pasios joctrurao 30%. Ilo KpuBbIM ponyckaHuA ONpefeAICA Kpal MOsOCbI 
MOrOuleHHA B TOUKe Ha4asa NormomeHuA. Kak BuHO u3 puc. |, mMpHHa 3a- 
IIpellleHHOH 3OHbI MOHOTOHHO HW HeJIMHeHHO BospacTaer C yBeMYeHHeM COfepxKka- 
uua GaSb p pacrsope. Iloryuennple 3HaueHHA IWMPHHbI 3alipellleHHOM 3OHbI 
AE (np KOMHaTHOH TemnepaType) MOxKHO CONMOCTaBHTb C WIMPMHOH 3alipenieH- 
Holi 30HbI, OlpeweieHHoH u3 a/leKTpHyueckux usmMepennit (AE upu 0’ K), ecau 
V3BeCTHA 3aBHCHMOCTb WHPHHbI 3alpelleHHOH 30HbI OT TemiepatypHl. Jn 
cnaasa cocrapa 50% InSb, 50% GaSb 2sTa 3aBHCHMOCTb Oblia OMpenemeHa M0 
CMeIIeHHIO Kpaa NOOCbI MOrOueHHA C 

> TemiepaTypoi B oOslacTH TemMnepaTyp 

Zi 77 —300° K. TemnepatypHbii Kosd@@unneuT 
WIMpHHbI 3alpelleHHOH 30HbI dE/dT oKa- 
3asica paBHbim — 4,5-10-* sB/rpay. In- 


x 6 PHHa 3aNpellleHHOH B30HbI, ONpedeseHHaA 
& HaMH H3 TeMMepaTypHoro xofa MpoBosH- 
s mMocTH u adcdbeKTa XoJVa, WIA YKa3aHHOTO 
N 4 cocTtaBa paBHa 0,45 9B, a No onTHYeCcKHM 
S u3mepenuam 0,33 98. HerpyquHo yOequTb- 
oy cA, UTO MPH yueTe NOMyYeHHOrO 3HaveHHA 
& dE/dT Beimunnbl onTHueckon HM TepMHye- 


CKOM WMPUHbI 3alpelleHHOM 30HbI XOPOIlO 
0 a) %  Womony CoBNafaioT. Kak BUHO M3 NpMBeyeHHBIX 
InSb GaSb JaHHBIX, Hall pe3yJIbTaTbl OTMMUAIOTCA 
OT pe3yJbTaToB BmewKmMopa kak no a6co- 
Puc. 2. SapucuMocTb kKpaxt Nonochl JIOTHOH BeJIMUHHe WMPYHbI 3anpelleHHou 
HOPOWeHHA OT  cocTapa Taeptoro | s0Hbl, TAK H-NO'SHaky H BeMYMHE TeMitem 
pactBopa B cucteme InSb — GaSb 

paTypHoro KosPuuNeHTa WAPHHbI 3anpe- 

Ue€HHOM 30HbI. 
AHaM3HpyA XapakTep 3aBHCHMOCTH WMPUHbI 3alipelleHHOH 30HbI OT CocTa- 
Ba TBepforo pacTBopa B cucTeme InSb — GaSb, Mb mpescTaBusiu sTy 3aBHCH- 
MOCTb B J\pyroM maciuta6e. Ha puc. 2 no OCH OPAMHAT OTMOXRKeHbI 3HAYEHHA JIM 
BOJIH, COOTBETCTBYIOUMM€ TOUHO KpalO} MOPIOULEHHA, UTO PaBHOCHJIbHO BbIGOpy 
ruepOomueckoro MaciiTaOa Wid 3HA4YeHHM WMPHHbI 3anpeuleHHOM 30HbI. Ta- 
KasA Olepalua, KaK 9TO BHAHO M3 puc. 2, NOSBOAET BLIABUTb pa3sJIMuNe B Xapak- 
Tepe 3aBHCHMOCTH DIMPHHb! 3alpeUleHHOH 30HbI OT COCTaBa paCTBOpa B Pa3HbIx 
oOslacTax cocTaBoB. IlocseqHee OOCTOATEbLCTBO MOKET YKA3bIBaTb, NO anaslOorny 
co CivlaBaMH KPpeMHMA C repMaHHeM, Ha pa3JIMUNe 80HHBIX CTPyKTYP HCXOJHBIX 
OuHapHbIxX KomNOHeHT InSb u GaSb. Asropbl cuntaioT, YTO HHTepmperalus no- 
JIVYUCHHHIX Pe3YIbTATOB JOJOKHA ObITh OTIOReHA NO Gonee MeTasbHoro uccseLo- 
BaHuaA cucTrembl InSb — GaSb u BbIScHeHHA CTPyKTyPbl 9HeEpreTHUeCKHX 30H 

HCXOQHBIX ONHAPHbIX KOMMOHEHT. 


@Mu3MKO-TeXHMYeCKMH MHCTHTYT Tloctynuso 
Axayemuu Hayk CCCP 23 III 1959 


UMTHPOBAHHASA JIMTEPATYPA 


1Jj.S. Blakemoré, Canad. J. Phys.,35, 91 (1957). C."K’e tam etal Phys. 
Rev., 108, 965 (1957). °B. HW. Usanyop-Omecxnunit, B.T. Konomuen, u3. 
TBepnoro tena, 1, 913 (1959). 4H. A. opwuosa, H.H. Wexno pospa, KTO, 
25, 1339 (1955). ° J. C. Wooley et al., Proc. Phys. Soc., B, 67, 1339 (1956). 


Jokusanp Akagemun nayr CCCP 
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PHSHITECKAA XHMH fl 


C. M. KOFAPKO, M. HW. JEBHWWEB u B. A. BACEBUY 


HCCJIENOBAHHE BJIAAHHA AKTMBHBIX YACTHY, NPOAYKTOB 
PEAKUMM HA TIPOWECCbI TOPEHHS B MOTOKE 


(I]pedemaereno akademuxom B. H. Kondpamoeeum 20 I 1959) 


M3 TeopHH ropeHHA H3BeCTHO, YTO MeXaHH3M PaclpocTpaHeHHA MWlaMeHu 
CBA3aH C Mepefayeli H3 30HbI TOPeHHA B UCXOMHYIO CMeCb Tella UW AKTHBHbIX 
yacTuu. AKTHBHbIe YacTHUB, WudpyHAMpyioulMe B UCXOMHY!O CMeCb, BCTYMAaIOT 
B XHMHYeCKOe B3aHMOJeHCTBHe C KOMMOHEHTAMH CMeCH H TeM CaMbIM cmoco6- 
CTBYIOT TlepeMelleHHIO 30HbI peakuMu. UacTb akTHBHbIX UaCTUI, OCTaIollaaca 
B IIpOMyKTax peakUHH, CMYCTA HeKOTOpoe BPeMA MOce 3aBeplieHHA peakIlMu 
PeKOMOHHUPyeT B MOJIEKYJIbI H TEM CaMbIM TepAeT CBOIO AKTHBHOCTD. 


f é o @ § 6 7 8 


Puce. 1. puuuunuantbHaa cxema ombita. / — Tpy6a; 2 — anexTpH- 

yeckad meub; 3, 4— pogopomubie uddy3svonHble ropemku; 5 — 

HallpaBJislolee YCTpoHcTBO; 6 — KamMepa cropaHHsa; 7 — cMecH- 
TeIb; 5 — IlvIOXo OGTeKaemoe Te0 


Ifenb10 HallleH paOoTb! OblWwIO MCCeAOBaHHe BJIMAHHA AKTHMBHbIX UACTHIL, 
HAaXOJAMAXCA B MpOyKTax peak WU CYMWIeECTBYIOWMX B TEYeHHe BPeMeHH pe- 
KOMOHHalluH, Ha yCKOpeHve MpoTeKaHHA XMMHYeECKHX peakWMH B Mpolleccax 
BOCIWIaMeHeHHA HM ropeHuA. AKTHBHbIe YaCTHUBI, OOpasyiouueca B Luddy3Hou- 
HOM TJIaMeHH BOJOposa, BBOAUJIMCbh B UCCJIeAyeMble Mpoleccbl yYepes pasHbie 
HIPOMeXKYTKH BPeMeHH Moce UX OOpas0BaHHA. 

OnbiTbI IpOBOAMJINCh B MOTOKe BO3yxa B TpyOe AuaMeTpoM 45 MM, OKaHUH- 
BalollelicA KamMepoH ropeHuacceyennem 7040 mm. IIpuHunnmalbHaa cxema 
ombira mpuBeseuna Ha puc. |. B onbirax no HccuIeqOBaHuIO BOCMIaMeHeHHA OJH- 
HOUHaAA MOpuuA ucceqyemoro rasa (Mapa) BBOJUJIacb B MOTOK ropAyero BO3s- 
wkyXa Ha pa3HbIx paccTosHuax L 3a 30H0H Aud@dy3vOuHoro MWiaMeHu BOLOpona. 
B onmpirax Mo HCCeLOBaHHIO YCTOMUYHBOCTH TvlaMeHH 3a MWJIOXO OOTeKaeMbIM Te- 
JIOM TOpiounli ra3 yepes CHelMabHbI CMeCHTe/Ib BBOAMICA HempepbIBHO. I loxo- 
rpeB BO3AyxXa OCYIMeCTBIAJICH MocpeycTBOM SJeKTpuyecKolh new u Auddpy- 
3HOHHOPO WaMeHH BOJOposa, MofaBaemoro yepes ropenky 3 usm 4. Takant KoM- 
OuHalMA MO3BONAeT COXPaHATh OAMHAKOBOH KOHWeHTpalluio O, H TemlepaTypy 
IIpH pasHbIX NOMO*KeHHAX Auddpy3sHouHOK ropewKH. Bo Bcex ombirax 30Ha H¢p- 
(ySHOHHOFO MviaMeHH 3aKaHUMBaslaCcb JO MeCTa BITYCKa rasa, YTO MPOBePAJOCh 
XHMMYeCKHM aHaJl30M. 

CnekrpockonMuecKH MeTOJOM JMHeHuaToro normomenua B. H. Konspatbe- 
Ba (1) Oba u3MepeHa KOHIWeHTpalusa rufpoKcusia OH Ha pasHbix paccTOAHHAX 
oT Ludby3HouHoro MWiaMeHM Bofopoga (cm. Ta6. 1). 3 TaHHbIx TAO! Cue- 
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Ta Our iad 


KoadHuveHTbl MOPOWeHHA HW Napuwatbuble AaBeHHA PHAPOKCHAa 
ee I Uh 0 hn ee 


Kos@uuventpl NorsioueHHA 


NoNeo Tlapluasbu. 
th T-pa B °C jana. OH B MM, 


OMBbITOB Q: (7/2) | Q, (9/2) Qx (13/2) Q 1 (15/2) pacuer 


pe 


PaccTtosHve OT BOAOpomHOM ropemKH AO TOUKH u3sMepeHna 250 MM 


A 4010 0,41 0,08 0,08 0,4 0,095 
a 4050 0,17 0,165 0,135 0,43 0,154 
3 4065 0,41 0,14 0,16 0,14 0,14 
4 1090 0,19 0,2 0,25 0,18 0,175 
PacctosHve OT BOOpOmHOM ropeKH Ao TOUKH u3sMepeHHsA 650 mM (cpedH. 3HaucHHA) 
o—7 4090 | 0,042'°} 10,0233 | 290; 0466 “S| 0,02 | 0,014 


ayer, 4TO KOHIeHTpallua TupoKcusia u3MeHsAeTca mpHMepHO B 10 pas npu 
yBeIHYeHHH BpeMeHH oT 8MceK JO 35 MCeK Noce Havala UCTeYeHUA BOJOpoNa 
43 Judpy3HOHHOH ropeJKH. 


Mm CEK 
200 


100 
50 


20 
10 


g 400 1200 1000 300 600 700 600 550° 


A 
Puc. 2. Sanep2XkH BOCIIaMeHeHHA JIA MeTaHa Mp pa3sH4HbIX paccTosHuax L jo 
udty3HoHHOH ropemKH. a — 650 mm, 6 — 400 mm, @— 250 mm, e — 150 mm 


Mcceqopauve BociviaMeHeHHA MeTaHa B MOTOKe HarpeToro Bo3sfyxa MoKa- 
3a0, 4YTO B Cilyyae BIlycKa fa3a Ha Pa3HbIX paccTOAHHAX OT Auddy3voHHoOK 
rOpeJIKH BOCIJIaMeHeHHe MpPOHCXOAUT MPM pasHbixX TeMMepaTypax; Ip KpaiHux 
NOJOMKeHHAX TOPeIKH HauHHaA cooTBercTBeHHO c 500 u 1000°. Ananornuno 
MCHAIOTCA SaflepxKKH BOCIVIaMeCHeEHUA; MAKCHMAJIbHbIM Mvanas0H M3MeHeHHA 
tor 2 Wo 200 mcek 1p OJMHaKOBbIX TeMlepaTypax M KOHWeHTpalluax Op (puc. 2). 

[IpumMepHo Takue Ke pe3yMbTATbI MOYYeHbI B OMbITAaX ¢ H-OyTAaHOM, H300K- 
TaHOM M A-reliraHoM. CielyeT Takx%Ke OTMeTHTb, YTO MPH PaSHbIX HayaJIbHbIX 
KOHUCHTpallWAX AKTHBHbIX YaCTHIL KarKyllaicA JHEPpruA AKTMBAWHH CHJIbHO 
M3MCHACTCA [WIA OKHOTO HW TOrO %e TOMINBa, HalpHMep Avia Merana oT 71 yo 
19 KKan/Moub. 

PesyJIbTaTbI OMbITOB MO HCCeLOBaHMIO TpaHHIL CpbiBa WiaMeHH Cc MOXO 
oOTeKaemoro Tesla JIA TopoycKoro raga (MeTaHa) M Mponana Wa pasaMUHBIX 
TemilepaTyp NoToka MpefcTaBleHbl Ha puc. 3 u 4. Ha ocn opauuHaT oTm0xKeHbl 
CKOPOCTM MOoTOKa cMecH B M/cekK, MO ocH aOcIlucc cocTaB cMecH a JIA 6eLHBIX 
cmeceH HW 1/, WIA OoraTbIx cmecelt. 

KoHIeHTpallua KuCMOposa B CMeCH Moce YacTHUHOrO UspacxoJoBaHUA ero 
B Juddpy3HOHHOM MvlaMeHH BoLoOposa Mp pa3sMUHbIX TemMeparypax moToKa, 
cocTaBlaa (B MpowenTax): mpH 25° 21; npu 120° 20,2; npn 230° 19,5; 
npu 350° 18,8 npu 480° 18 u mpn 550° 17,5. 
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M3 rpapukoB BHUHO, YTO rpaHHbl CpbiBa MWlaMeHH Mp MaJIOH KOHIeHTpa- 
MM AKTHBHBIX YaCTHIL B CMecH (Audpy3HouHHoe MWiaMA HaxXOMTCA Ha paccTos- 


uw L = 3000 mM) c noBbIlleHveM TeMMepaTypbl pacUIMpAIOTCA CPpaBHUTebHO 
ravl0. B cnyuyae, kKorga uddy3sHoHHoe miaMaA HaxOMTCA Ha paccTrosHHH 


[e} 
e 


oeoa © Sf 28 2 PD 
ITEP O|]™wY AQAA 


Puc. 3. [Ipeqembt cpbiga 21a ropoxckoro rasa IPM pasHYHbIX HauabHBIX TeMIe- 

patypax motoxa. L = 3000 mm: a@— 25°, mpecepuu onbitop (6e3 mogorpesa); 

6 — 120°, ep— 230° — 350°, 0 — 480°, e — 550°; L = 200 mw; o« — 120°, 
RO Was, SMO, palate 


. = 200 mM oT mecta BiycKa Mcceflyemoro ra3a, rpaHHlbl cpbiBa MNaMeHH 
SHAYHTEIBHO PaCIIMPAIOTCH C MOBbIINeHHeEM TeMMepaTypbl Kak (JIA OoraTHlx, 


M/Cek 


50 coef OC BH 


CVO REO OMONS 
of ae ou 


40 


IO 
SS 

20 

A) © i 

45 123 7 A 43 475 4 

pemene/7, a 

Puc. 4. IIpenenbt cpbipa 21a Mponana Mp pasJIMUHBIX Ha- 
YaJIbHbIX TeMMepaTypax MOTOKA. = 38000 mm: a@— 20°, 


wpe repHu ombirop (6e3 moyorpesa); 6 — 120°, 6 — 230°, 
2 — 350°, o}—*480°. L=200 mm; e— 120°, a — 230°, 
G—s BAe, wy Zee 


aK HU Juin Oequbix cece. IIpu noBbiweHHOM KOHIeHTpallMu aKTHBHbIX YaCTHIL 
| JAHHOM TemmepaType MosorpeBa CMecH C YBeJIHYeHHeM CKOpOCTH MOTOKa Ha- 
wOWaeMbId adpdpeKT yBesMUNBaeTCA. 

Ham “mpefcTaBinerca, uTO pe3ybTaTbl HaCTOAM\ero MCCeAOBAaHUA MOPYT 
bITb HAMJIYYINMM OOpas0M NOHATHI UCXOAA HS WenvHOH TeOpHH, pasBUTOH 
J. H. Cemenospm (7) uw ero mIKoJOH. 
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Kak moka3aIM Hall W3MepeHHa, 3a udPy3HOHHbIM IlJlaMeHeM Bogoposa — 
UMeeTCA MOBHILICHHad KOHIHTPaluaA rHApoKcusia (a CleqOBaTeMbHO, H Apyrux 
AKTUBHBIX YacTHL, HampHmMep atomoB O u H), Koropan Obicrpo yMeHbulaeTcs 
¢ TeueHwem Bpemenu. IlosToMy pe3Koe, NOUTH Ha [Ba MOpAyKa, CoKpalleHne 
JWIHTeIbHOCTH Tepvowa MHAYKUMH pH OAHOH M TOM %e TeMMepaType cMeCcH | 
OObACHAeTCA YBeIHYCHHeM OOIeH CKOPOCTH XHMHYeECKUX PeaKIMM Mp HaJu- 
UHH B CMeCH OOOH KOHIWEHTpallMW aKTMBHBIX vacTHl. JIA OfHOro M TOTO 
*Ke MepHOda MHAYKIUMN 3TO NPHBOAMT K CHWXKeHHIO TeMMepaTyPbI BOCIIaMeHe- 
Husa c 1000 no 500°. CuwxxeHve KaxkylleHcCA SHEP aKTHBallMH Mp yBemMue- 
HHH KOHICHTPallWH AKTHBHbIX YAaCTHL, BEPOATHO, CBASAHO C YMeHbIeHHeM y4a- 
CTH B CYMMapHOM XHMM¥eCKOM Mpollecce peak CamosapoxkeHHA, TpeOyto- 
IHX OOJIbIIMX SHEPrul akTHBAHH. 

CylecTBeHHoe yJlyulieHve mpefeioB ycToWuHBoro TropeHuA MpH HasMunH 
B CMe€CH A@KTHBHBIX YaCTHI, MO-BHAMMOMY, ABJIAeTCA CJIeECTBHeM COKpallleHuA 
BPe€MeHH, HeOOXOMMMOrO [WIA BOCIIaMeHeHHA Ha PpaHHle pellupKyJAWMOHHOK 
30HbI. CilekyeT HMeTb B BUY, YTO Nocse NocryMweHHA ropioyero raza B MOTOK 
Bo3lyXa B CMeCH elle JO MIOXO O6TeKaeMOro Tela TO BOSTeHCTBHeEM 39THX Ua- 
CTHIL HauYMHalOT PasBHBaTbCA 6e3 3aMeTHOFO NOBbILICHHA TeEMMepaTypbl XHMHYE- 
cKHe mpoleccsl. 

C MoBbIILeHHeM TeMMepaTypPbI CMecH acPekT yyUWIeHHA YCTOMYMBOCTH BO3pa- 
cTaeT, TaK KaK YBeIMUNBaeTCA HavaJibHad KOHICHTPalHA AKTHBHBIX 4aCTHLL, 
MeHbIUIaA JOA UX PHOHeET BCJeMCTBHe peKOMOHHallMH, a Ooubllad MX 4aCTb 
BCTyMaeT B XHMMYeCKHe PeakUMH C TOprlouuM UH OKHCIHTeNeM cmecu. IIpu Tem- 
mepatype cmecu 480—550° Ha6molaeTcA CaMOBOCIWIaMeHeHHe B MOTOKe Kak 
B Culyuae Toposckoro ra3a, TaK WM B CJlyuae MponaHa B MpocTpaHcTBe Mexky 
MeCTOM IloJauM ropiovero ra3a B MOTOK BO3AyxXa HM MJIOXO OOTeEKaeMbIM TeJIOM, 
T. €. CKOPOCTb XHMMYeCKHX peakIMH B CMeCH JOCcTHraeT TaKOrO 3Ha¥eHHA, TO 
BOCIVIAM€HEHHE MIPOHCXOMT JO MOMeHTa MPHHYMTebHOrO ee 3axKHTaHHA Ha 
IWIOXO OOTeKaeMoM Tesle. B ombirax Np WaJibHeM pacrOJIOKeHHH TopesIKH HH- 
Korgqa He HaOwIOfaslocb BOCMWJaMeHeHHA CMeCH B TOM 2e OOAacTH. 

M3 auvau3a MOJyYeHHOTO SKCNepHMeHTaJIbHOrO MaTepHadla cueqyer, TO 
joOaBKa B CMeCb IIPOAYKTOB peaKUHH C AKTHBHbIMU YacTHIaMu, OOpasyIoOuluMuca 
MIpH ropeHHu B 30HE PeaKUHH MWiaMeHH, CYUIeECTBEHHO YJIyylliaeT Mpollecchl 
BOCIWIAMCHEHUA WH TOPeHHA Ta30B B MOTOKe BOsyxa. 


MuctutyT xumuueckol (u3suku Tloctynusto 
Akazemunu HayK CCCP 29 XII 1958 


UMTMPOBAHHAS JIMTEPATYPA 


‘B. fH. (Koump ars epi My (G8) .3 nema Gg OKST®, 691093 (one 
27H. H. Cemeunos, LIlenupie peaxunu, 1934. 
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Aoxnann Akagemun uayr CCCP 
1959. Tom 127, Ne 4 


PHSHYECKAA XHMH A 


H. A. KPOTOBA u JI. 1. MOPO3OBA 


— HCCUIEMOBAHHVE JM Y3MOHHbIX TIPOW.ECCOB B AATE3HH 
| TOJIMMEPOB JIFOMMHECHEHTHbIM METOJIOM 


| (ITpedcmaeneno axademuxom II. A. Pe6uxdepom 12 XII 1958) 


B mpenbilyiux HawMx padotax (1) yKasbIBaslocb, 4TO aTe3HOHHaA CBA3b 
Me@*K]y MOJMMepaMH MO2%KET BOSHUKATb B pesyJIbTaTe JBYX Pa3JIM4YHbIX Mmporec- 
cos: 1) o6pa30BaHHuA ABOHHOTO BeKTPHYeCKOFO COA Ha MOBEPXHOCTH pasfena 
nojMMep — nouMep u 2) Auddy3HOHHBIX MpolleccoB B 30HE KOHTAaKTAa. 

TloceqHee moowKeHHe TpeOyeT YTOUHCHHA, TaK Kak BOHOL CHO Ha Mo- 
BePXHOCTH pa3jela OOpasyercaA B pesybTaTe Mepexojla 3eCKTPOHOB H3 OHOL 
tbasbI B Apyryto, YTO TakxKe MOKeT cunTaTHcA uddy3HOHHbIM Mmporteccom (?). 
OHako STOT Mpolecc MMeeT CBOH OCOOeHHOCTH, TaK KaK OH MpHBOAUNT K 
oOpasoBaHHio ABOMHOTO auleKTpHueckoro clon. []pu sToM rpaHMuHBIe CON 
OMHOM (basbl OOCAHAIOTCA SJIEKTPOHAMH, a rpaHv4Hble coM Apyrok umu oOora- 
WlalorcsA, 4YTO MMeeT CJIeACTBHEM BOSHHKHOBeHNe Mexk(pa3sHOro CKauKa NOTeHWHa- 
ya. [panna pa3sfleia u ABOMHOM col WIMTeIbHO coxpaHsaloTca. CoOcTBeHHO 
POBOpA, HalM4uHe TpaHHUbl pasfjela U ABJIAeTCH CelMuYeCKOH OCOOeHHOCTHIO, 
xapaKkTepHou via cayuasn 1). 

B cayuae 2) rpaHulla pa3sfela JBYX NOMMepOB OKa3bIBaeTCA CHJIbHO pa3- 
MbITOH, TaK 4TO yxKe CJleyeT TOBOPUTb He O rpaHlle pasflela, a O 30He KOHTAK- 
Ta. Pa3MbIBaHHe MpOuCXOZNT He TOJIbKO B pesyJbTaTe Wudpy3uu CerMeHTOB 
wee MH WeneH MaKpOMOJIeKYyJ1, HO UM B pesyJbTaTe Mepexofa WeIbIX CTPYKTYp- 
HbIX KOMIMJI€KCOB H3 OAHOK dasbl B Apyryr. 

B oJHOl 43 HallMx Npesbilyuux pa6ot(*) JaBaslacb kiaccHpuKaluA UCCIeLO- 
BaBIUIMXCA CHCTeEM MOMHMMep — NosMMep Mo THY HX afresHonHHON cBa3u. IIpu 
3TOM QJICKTPOCTATHYeCKHH THM afTe3HOHHOH CBA3H XapaKTepH3yIOT CeAyIoulwe 
OCOOCHHOCTH TIOBeJCHHA MOJIMMepOB IPH HapyWieHHU STON CBA3H. 

1. OnekTpu3alluA MOBepXHOCTeH Moce HX pasbeMHHeHHA, NpHyeM MOBepx- 
HOCTb OJHOTO NOJHMePa 3aPARKAeTCA NMOMORUTEbHO, a MOBEPXHOCTb BTOPOrO — 
OTPHIUaTeIbHO (MepBad MOBepXHOCTb COOTBeTCTBYeT OOKMaIKe WBOMHOFO CIOS, 
OOCHEHHOH SJIEKTPOHAMH, BTOPpad — OOKJaKe ero, OOoralleHHOM 3/IeKTpOHa- 
mu). Ec 9KCNepHMeHT TIPOM3BOAUTCA B BaKYYMe, TO C MOBePXHOCTH, Hecyuleri 
OTPHMAaTeIbHbIM 3apAT, HaOsMOaeTCA SMUCCHA 9JIEKTPOHOB. 

2. 3apucuMocTb afresuu, T. e. pa6oTbl oTppiBa A OT CKOpOCTH, BbIparkena 

OObIYHO OUCH Pe3KO JIA CHCTEM C 9JIEKTPOCTATHYeCKHM THIIOM aresHOHHOK 
CBA3H. : 
Hexotopple aBTopbi mpesmouiararor (*), uTo B Cyyae AYTOFesHH, T. €. Mp Coe- 
JMHEHHM JIByX OObEMOB OJHOTO H TOTO Ke MaTeplasla B 30HE KOHTAKTA, Pa3bIrpbI- 
BalOTCA TOKO TIpollecchl Auddpy3sHu MaKpOMOVIeKyJI MH UX CeFMeHTOB, MpPHBOAH- 
wlue, B KOHCYHOM CU¥eTEe, K BOCCTAHOBJIEHHIO CTPYKTYPbI JAHHOFO BELLeCTBAa B 30- 
He KOHTaKTa. OfHaKO, KaK NOKa3bIBalOT Halll HOBbIe SKCMePHMeHTaJIbHbIe aH- 
HbIe, HM B STOM Clyuae B MePpBOHAYAIbHOL CTaMM KOHTAKTa MMeeT MecTO OOpaso- 
BaHHe JBOMHOFO, 3IEKTPH4eCKOrO CJIOA, TAK KaK IIOBEPXHOCTH, Pas beAMHAeMBIe 
‘TIOCI€ HECKOJIbKHX MHHYT KOHTAKTA, OKa3bIBaIOTCA PaSHOMMCHHO 3apAxKeHHbIMA. 
To Ke MMeeT MECTO M B OTHOMIEHHN afresHu Ppa3sHOpOAHbIX MOBepXHoctTeH, 00- 
Pa30BaHHbIX. HEMOJAPHbIMH MOJIeKy/aMu O/IH3KOrO CTPOeHHA. 
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Kak B 9TOM, TaK HM B MpebiyWlMx CyyaAX WWIA ONpeleseHHA 3HaKa 3apay, 
Mbl IOJIb30BaJIMCb JIAMMOBbIM SleKTpoMeTpom (puc. 1). B anoxHyto Wenb palno- 
jlamnbr 6K7 BKOueHa HEOHOBAA JIaMNOUKa, APKOCTb CBeYeHHA KOTOPOH pery- 
siMpyerca noTenttvomerpom. IIntanve payMonammlbl OCYUeCTBIAeTCA OT CeTH 
2208 mocpefCTBOM NOHMKalollero TpancwopMaTopa, BbIIIPAMUTeIA ABC-7-3IL 
WH 9Je@KTPOJUTHYeCKOrO KOHJeHCaTOpa. . 

K cern ynpaBJsioujeH JlaMMbl MpHmatva MeTaJIMueCKaAd IWaCTHHKa. Ilpu 
NOJHECeHHH K WIaCTHHKe OTPHUaTeIbHO 3apAXKCHHOM MOBEPXHOCTH, BCeACTBHE 
QJIEKTPOCTaTHYeCKOM MHAYKUHH Ha IWIaCTHHKe KOHICHTPHPYIOTCA NOOKUTCIb— 
HbIe 3apAlbl, A Ha CeETKe NOABJIACTCA OTPUMATCb- 
HbIli 3apaA, KOTOPbIM 3amMpaerT JaMMy: TOK B Wen 
pekpalllaerca MH HeOHOBaK JlamnouKa racHer. IIpu 
HAXOMMCHHH MOMOXKUTEMbHOFO 3apAya BOM3H Me- 
TaJWIMUeCKOH MIaCTHHKH QI€KTPOMeTpa Ha Heit 
KOHIHTPHPYIOTCA OTPHUaTeIbHbIe 3apazbI. Mrno- 
BeHHOe yavieHHe OT MeTaJIIMYeCKOH MlacCTHHKU 
MOJIOMRUTEIbHO 3aPAXKeCHHOH NMOBEPXHOCTH BbI3bI- 
BaeT nepepacnpeyeseHve SJIeEKTPOHOB, YTO MMeeT 
Cule]CTBHeEM BpeMeHHOe NOTYXaHHe HeOHOBON JlaM- 
MOUKH. 

Onbir NoKa3biBaeT, TO 3eKTpH3allna ‘MOBepx- 
HOCTeH Moce OTPbIBa TpescTaBsAeT COCO! CoBep- 
UI€HHO OOllee AIA BCEX CJLYYaeB KOHTAKTA MOJIMMe- 


Pue. 1. 


JlaMmopbili 2J1eKTpo- 


MeTp JIA ONpeeeHHA 3Haka 


sapsala pasbeqMHeHHBIX MpH 
OTpbipe NOBepXHOCTeH MOsMMe- 
pos. /—pafuonamna, 2 — 
MOTeHLuomeTp, 3 — HeOHOBAA 
namnouka, 4 —  emkocTb, 5 — 
NOHMKalouWluH Tpascdopmarop, 


poB ABJIeHHe. STO corsacyeTcaA Cc NpescTaBJeHuAMH 
TejIbMroJIblla O BOSHUKHOBeCHHH JBOMHOFO JIeKTPH- 
yecKOro CJIOA Ha rpaHHulle pa3sfesa; MpH OTpHIBe 
OOKNaIKH JBOHHOTO CJIOA HeECYT MPOTHBOMIOMIO*K- 
Hble 0 3HaKy 3apsa Jbl. 

B ycaoBuax MouyueHuA KJleeBOrO COeAMHEHUA 


6 — mmacTHHKa, K kKoTOpOH 

TOMHOCHTCA WecMeyeMbIli 3a- 

pa, MpunasHad kK yupaBalo- 
men ceTKe 


NepBOHavaJIbHO BO3HHKWHH JBOHHOH 9sJlIeKTpHye- 
CKHH ClOH Y HEKOTOPbIX CHCTeM MOKeT COxpa- 
HATbCA HeolpeweeHHO JOITO, y Apyrux «xe OH 
ucue3saeT B pe3syJbTaTe mpoleccoB Auddysuu. 
@MaktTopaMH, CNOCOOCTBYIOUJMMH UCUe3HOBEHHIO JBOHHOTO CJIOA H Pa3MbIBAHHIO: 
30HbI KOHTAKTa, ABJIAIOTCH MOBbIWeHHe TeMMepaTypbl U aBJeHHuA. CreneHb. 
Pa3MbIBaHHA 30HbI KOHTAKTA IPH Ppa3JIMUHbIX TeMMepaTypax Opwia HCceqOBaHa 
HaMH Ha CHCcTeMe ryTTariep- 
ya — napajun OObMHbIMH 
MeTOJaMH MUKPOCKONMpoBa- 
HUA. 

Jia ucceloBaHun pa3- 
MBIBAHHA TpaHHUbl pasyela 
ObIH MpPHFOTOBJeHbI O6pa3- 


Ta6auna t 


PasMbiBaHhe PpaHUlbl pasqela Napabun — rytTTanepua 
B 3aBHCHMOCTH OT TeMIIepaTypbI 


Temn. 
KOH- 
TakTa 


TommuHa 
NJIeHKH VyT- 
Tanepuu oO 


TOMUMH a NweH- 
KH ryTTranepyu 
B KOHTAKTe C M1a- 


Iny6OuHa npoHHk- 
HOBeCHHA PyTTanep— 


ItbI CHCTeMbI NapauH—TyT- 8°C | Kontakta p| pabunoms p | YH Bnapabun ep 
Tanepya pw pa3JIMUHbIX 

Temnepatypax. IlnenKka ryt- 60 147 266 449 
Tanepuw 3aJIMBalacb Ha 70 137 296 160 
CTeKJIO, OOpaS6oTaHHoe Kpem- 80 150 315 165 


HeOpraHvyecKHM CcoeMHeHH- 

€M (aJIKHJIXJIOPCHJ1aHOM) Jin OOJerYeHUA MOCMeLyIOUlerO CHATHA MWICHKH CO CTeK- 
aa. IInactuuka napacbuvHa MpHroTOBAaCbh OTAebHO BbIVIMBaHHeM pacilaBuleH- 
HOO Napaduna Ha XOJIOQHYIO MOBEPXHOCTb cTeksIa, Moce Vero HakKJaJbIBaach 
Ha BbICYINeCHHYIO MWI€HKy ryTTanepyw, H oOOpasell MoMellasica B BOSLYWHDbI 
TepMOCTaT, Te BbIJepxUBaJICA ONpefemeHHoe BpemsA (15 MuH.) IPH pasmM4HBIX 
Temmepatypax. B pesybraTre ryTranepya u napadun cnmapasanucn. Ilocne oc- 
TBIBAHHA OOPasila W3 HeFO MPHFOTOBJIAHCb C MOMOLLbIO 3aMOpaxkuBalollero 
MHKPOTOMa MMKpocpesbl. CremeHb pa3MbIBaHHA 30HbI KOHTaKTa ONpeseAlach 
Ha MpemapaTax C MOMOUIbIO KoMMapatopa MMP-12 (ra6a. 1). 
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Puc. 2. )KenaTHHa — mouMBH- 
HHOBbIM cnupT. Jliomunocdop 
(TponeowHH) OKpalliMBaeT Mo- 
JIMMepbl: *xXemaTHHy (1) 4 MosmH- 
BHHMAOBbIN cmupT (2)— c pa3- 
JIM4HOH HHTCHCHBHOCTHIO, IIpH- 
yeM BHHA veTKad rpaHHla 
pasyena (3); 4 — dou 


Puc. 3. Tytramepya — mapa- 

(pun. OOpa3en no_Beprancs 

TepMHuecKOH OOpaboTKe TmpH 

60°. Tlepemeumpanue Kommo- 

HeHTOB. Buyubl rpy6ble Bkpan- 

eHuad Tlapaduna (/) Brytta- 
Tepye (2) 


Puc. 4. AyToresuA HaTypasib- 
Horo KayuyKa. McuesHosenne 
rpaHHUbl pasxela WyTeM, ARp- 
cby3Horo pasMblBaHHaA, f — 
OKpalleHHbIli JIOMHHOtopoM 
o0bem, 2 — HeokpalleHHblit 
o6bemM, 3 — ox 


2 


ik uri av ROE MI 
So 


5 


mihier 


OOpasell ryTranepya — napaduy, BbiJepxKuBaBLUMCA mp Temilepatype 50°, 
AMeeT UeTKYIO rpaHully pasyena. B npefenax oumOok ombira (T. €. C TOUHOCTHIO 
oO 1 w) TomMMHa MWieHKH TyTranepyn JO KOHTAaKTa, paBHAMACh TOME MWIeHKH 
coeHHeHHH. 

Ilocie orpbiBa Ha NOBepXHOCTAX HaGMOMaeTCA OCTATOUHDI 3apAL: OTPUla- 
CJIbHbIM Ha napa@uHe MU MOMOXKUTeNLHbIM Ha ryrranepue. [loppuuenue Temne- 
aTyPbl, MPH KOTOPOH BbIJepxKuBaeTCA OOPasell, BbISKIBACT PASMbIBAHHE 3OHbI 
OHTakTa (Ha rlyOuHy MecATKOB MHKpOH) BCeAcTBHe Auddy3sun ryTranepyn B 
apaduH; afresua cucTembl yBeMunBaetca. II]pu orppBe paspyienue mpouc- 
KOAMT MO Mapaduny, pasbeqMHAeMbIe NOBEPXHOCTH OKA3bIBAIOTCA HesapsAxKeH- 
HbIMM. PasMbiBaHHe 30HbI KOHTakTa Ha rtyOuny Jo 160 p, coorBercrBylomlee 06- 
padorke oOpasiia npn 80°, ropopuT o Audy3uu CTPyKTyPHbIX SeMeHTOB: Le- 
me NOJMMepa HM UX KomIwIeKcoB.TakKuM OOpasoM, yKe OOMHbIC METOAbI MHKPO- 
CKONMYECKOFO HCCEMOBAHUA JaloT JOCTATOUHO HarviAHoOe MpelcTaBseHHe O Xa- 
pakTepe mpolleccop, MpoTeKalollNX B 30HeE KOHTaKTa. Emle OoublIMe BO3MOXxK- 
HOCTH JIA UCCELOBAHHA NOMOOHHIX MPOMeCCOB MOXKET peACTaBUTb UCMOb30- 
BaHHe METOLOB JIOMMHECICHTHOFO aHaJIH3a MAKPOCKONMYeECKHX CpesoB. 

_ B xactosiiee Bpema uMmeercd OOWIMpHad sMTepaTypa B 9sTOH OOmacru (°). 
Kak W3BeCTHO, WIMpOKNe MPHMeHEHHE METOH! JIOMMHECIEHTHOFO aHasiu3a Halll- 
JIM B OHOJOrMH MH MeMHUMHe, re HaGmI0eHHe BTOPHYHON, MCKYCCTBEHHO BHeCeH- 

HOM dslyOpecMeHUHH MO3BO/IAeT YYNTbIBATb, A B HEKOTOPHIX CTy¥adXx — JelaTb 
BUIMMOM MUPpallMio BellleCTBa BHYTPH 2%XHBOTO OpraHHu3Ma. JlobaBeHHe HHYTOK- 
HeHINMX KOMYeCTB GJIyOpeCMpyrlollero BelleCTBAa B 2KHJKOCTb JlaeT BO3MO2%K- 
HOCTb MO CBCYeHHIO CJI€qHTb 3a PacnpocTpaHeHHeM 2KUAKOCTH B TBeEPAOH cpese. 
QTHM MeTOJOM UcCiefyeTca, HampuMep, TiyOvHa MpOHHKHOBeHUA AyOuTens 
B MOPbl KOXKH, BOJOMPOHMWAaeMOCTh OyMaru, OOHAPpyXKMBaIOTCA CKPbITbHIe Tpe- 
W\MHbI! B TOPHBbIX Noposax Hu cTeHax 3aHHi. 

Hav mpeqBapHTebHble MOMCKOBbIe OMBITHI HMM WesIbIO YCTAHOBHTb, TO 
MOXKeT aTb JIOMHMHECIEHTHHIN aHaH3 JIA UCCeLOoBaHHA WuddPy3HOHHIX Mpo- 
IeCCOB B 30He KOHTaKTa. JIA sTOTO JOMHHOGOp (TponeoJIMH) BBOAMICA B HH- 
UTOXKHOM KOJIMYUeCTBE B pacTBOpHTeb (pa36aBeHve | : 20000). Onpnir noKa- 
3bIBaeT, YTO B TaKMX KOJIMYeCTBAX TPOMEOJIMH OKpalMBaeT IPpHMeHABLUIMECH 
HaMH PaCTBOPHTeJIM: BOY, STHJIalleTaT, xopodopM u CexH3o0u. HanOomee un- 
TCHCHBHO OKpallMBaeTCA BOJa, HaHMeHee HHTCHCHBHO — OeH30J1. STH pacTBO- 
PHTeIH NPUMeHAHCh 3aTeM JIA PaCTBOPeHHA HCCJEAYeMbIX NOJMMepoOB, Mocse 
yero NPHFOTOBJAJICA JBYCOHHBIM OOpa3zell M3 ABYX NMOJMMePOB, OAHH U3 KOTO- 
pbIX Ob NOAKpalWlen JOMHHOOpOM. OOpa3siibl TOTOBMINCb CJleyIOUlMM OOpa- 
30M: Ha WIe€HKY Heno,KpallieHHOrO NoOMMepa, OTJIMTYIO Ha THApodoOHoM crek- 
jie, HaHOCHJICA pacTBOp NMolKpameHHoro nowuMepa. Ilocne yfaleHua pacrBo- 
puTeIA H NO MpolwiecTBuH (HECKOJIbKUX CYTOK) H3 OOpPasllOB NPHTOTOBAIUCb 
MMKpockomMueckHe MpenapaTbl, uccseqyemble Hu doTorpadupyemble 3aTeM B 
y.-p. cpere. Vcrounnkom syyei cayxusa mamna CBINA-250, naOmogenna 
TIPOH3SBOAUIHCh B OMOMOrMueCKOM MuKpOocKONe KoHCcTpyKuHH TOU, c muxpo- 
cboTroHacaykol oT cbotoammapata «<SopKkui». pu dororpapupoBpanuu ucnosb- 
30BaIMCb mvleHKa uw tboTo6ymara «Arca Koop» (°). IlapanneitbHo mpoBosu- 
JIMCb HCCIeEAOBAHUA 3apAla OTPbIBaeMbIX NOBeEPXHOCTeH M XapakTepa OTPbIBa 
Ha KOHTPOJIbHBIX OOpa3suax. Bpwin uccsieqOBaHbl CJlefyrolllwe CHCTeMBI: 

1. )KenaTuua — nOJIMBMHMIOBHIM cnupT. O6a nowuMepa paCTBOpHMbl B 
Bowe. JliomuHodop BBOANTCA B paCTBOP MOJIMBHHMJOBOFO CHMpTa, HaHOCHMbIii 
Ha CyXYI0 IVI€HKY XKeaTHHbI, B JasbHelleM pacTBOpHTeb ylasneTca. Paccmor- 
peHve MUKpOcpes0B NOKasbiBaeT, UTO MIOMHHOdop AuddyHAupyer B x*KemaTUHy. 
[[per JIKOMHHeCIeHIMH B OGOMX MOJHMepaxX OMMHAKOB, HO HHTCHCHBHOCTb pa3- 
Had, IPH¥eM OTYETIMBO BULHAa rpaHulla pasfesa (puc. 2), cmeloBaTebHO NOVIH- 
Mepbl He cmeimBaioTca. IIpuH oTpbiBe NOAHBUHUJOBOTO CNMPTa OT %KeaTHHbI 
NOBEPXHOCTb eFO 3APAXKeHAa OTPHMATEJIbHO, B TO BPEMA KaK NOBCPXHOCTh 2KeJa- 
THHbI 3apAXRKAeTCA MOMOKUTEMbHO. THM OTPbIBa aresHOHHbIi. 

2. Mepxnoppunua — rytranepya. Ha naeuky ryTranepyu (B Buse B-dop- 
Mbl) HAHOCHTCH pacTBOp NepXJIOPpBUHHa B STHJIaleTaTe. Ha MuKpocpe3ax Ha- 
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Oulloaerca Ta 2Ke KapTHHa, 4TO MW Bpllle. JIoMMHO(Op, BBeeHHbIM B pacTBO- 
puTeIb MepxXJOpBUHHa — sTHJaleraT, AuddpyHyupyer B MWieHky PyTTaMmepyn. | 
Ha6stogaerca pa3siMune UHTCHCHBHOCTeH OKPalIMBaHHA JByX NOJIMMePOB HM Ha- 
uMuue rpanuipl pasfena. [Ip orppBe 3apAMbI NOBepXHOCTeH PasjesIAIOTCA: 
WWIeHKa MepXJIOpduHHa 3apxAKaeTCA MOJOMUTeMbHO, MWeHKa TyTTalepyn — 
OTpuaTeibHO. Tun oTpbiBpa ajre3HOHHbiil. 

3. Tyrranepya — napadun. Ha naacruuky nNapadpuHa HaHOCHTCA pacTBop | 
ryTranepym B xsopodopMe, OKpalieHHb suoMMHOdopom. Jka mepeBoya ryT- 
tanepun B B-cbopmy oOpasel, mporpepaerca mpH Temmepatype 60° B TeyveHHe 
15 mun. Ha muxpocpe3ax (puc. 3) MoxKHO BHJeTh MepeMelIMBaHHe CONPUKacalo- 
WHXCA Y¥ACTKOB MOJMMepOB HW UCUe3HOBeHHe PpaHHbl paslea Mexkyy IByMA 
OObeMaMH, UTO XOPOMIO HaGsOLaeTCA BCJIEACTBHe TOFO, YTO JIOMMHODOP, alcop- 
OMpyAaCb, OKpalliMBaer B pasHble WBeTa ryTramepuy u mapadun. Ha puc. 2 
MOXKHO BUJeTb OTACIbHbIC BKPaMIeHHA NapaduHa B TyTTamepye, OKpallleHHble 
B KpacHblii Weer, Tora Kak ryTTramepya OKpalleHa B 3e7eHbIi WBeT. Takum 00- 
pa30M, MOJIb3yACb JIKOMMHECIICHTHbIM MeTOOM, MOXKHO MOJYYHTb Oosee 
ACHOe IIpescraBeHve O XapakTepe UuccJeqyemMbIx mpoueccos. IIpu orppiBe ryT- 
Talepuuw OT MapaduHna He HaGwOAaeTCA Had/IeKTPH30BbLIBAHUA BHOBb OOpa3s0BaH- 
HbIX ToBepxHocteH. Tun oTpbipa KOresHOHHbIi. 

4. Harypasbublt KaywyK — HaTypaJIbHbIli Kay4yK (ciyuaH ayrToresHn).’ 
Ha cBo6ofHy!l0 OT pacTBOpUTeA MWIeHKY Kay4yKa (CMOKe]| WIMTC) HaHOCHTCA 
pacTBop 9Toro »*xe KayyyKa B OeH3oue C AOOaBeHHeM JOMUHOdopa. Ha MuKpo- 
cpe3ax HaGsioqaeTcA KapTHHa WudPy3MHOHHOrO pasMbIBAaHHA PpaHullbl pasesa 
MexKY JBYMA COmpHkKacaioulumMuca O6bemMamn (puc. 4) Jo nomHOTO ee HC4e3HO- 
BeHHA. 

VUcnpitanve KOHTPOJIbHBIX OOpaslloB OOHApyxXUBaeT OTCYTCTBHeE s3apsfla 
yY OTPbIBAeMBIX TIOBePXHOCTeH M KOFe3HOHHbIG THM oTppiBa. PesyJbTarTbl 
OMHCHIBAeMBIX IKCNEPHMECHTOB MO3BOJIAIOT 3aKJIOUHTb O IePpCMeKTHBHOCTH IIPH- 
MeHCHHA MeTOJa JIKOMMHECICHTHOTO aHaJiH3a K HCCJIeAOBaHHIO MpoleccosB, Mmpo- 
TeEKAIOULMX B 30H€ KOHTAKTa JBYX MOJIHMepoB. 

Jia vuccielopanua Wudpy3HoHHbIxX MpoleccoB B TBepABIX Cpefax, B 4acT- 
HOCTH JWIA UCCIeLOBaHHA AuddPy3HOHHbIX MOKPbITHH Ha MeTaJJIax, B HacTOALUee 
BPeMA OOIbIUOe MPHMeHeHHe HAXOAMT MeTO MeYeHEIX ATOMOB (“). OHako Bpad 
JIM STOT METOJL MOXKeT ObITb C YCMEXOM NPHMeHEH K HCCJIeLOBaHHIO B3aMMHOM Audp- 
(by3HnH JByxX MouMMepoB B 30He KOHTakTa. IIpexge Bcero, NoMeTKy NoMMepa 
HeEOOXOJMMO OCYLIECTBJIATb B Npollecce ero CHHTe3a, TO COMPAXKeHO C PATOM He- 
yHoOcTB HW C BpeAHOCTbIO MOLOOHOTO posa paOor. SaTeM He Ha BCAKOM TosUMepe 
MOXKET ObITh OCYUICCTBIeHA ONepalua moMeTKH. Mero, xe noMeTKH nomuMepa 
JHOMMHOCOPOM Mor ObI B HEKOTOPHIX Cy4YaAX C YCMeXOM 34MCHHTb MeTOJ, Meye- 
HbIX A@TOMOB, B YaCTHOCTH, B IeJIAX UCCeEOBAHHA MpOeccoB, HMEIOWIMX MeCTO 
IPH KOHTAKTHPOBaHHH TOJIMMepos. 

ABTOPbI IpHHocaT OlaroqapHoctb T. A. Kporopoi u M. A. Bompnepry 3a 
NOMOWb B paOoTe HM aeHy-KoppecnoHyeHuty AH CCCP B. B. Jlepsruny 3a 
W@HHbIe COBETHI HM YKa3aHua. 


Muctutyt cbusuueckow XHMHH Tlocrynsio 
Akayemull HaykK CCCP 9 XII 1958 
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PHSHYTECKAA XHMHA 


E. H. XAPbKOBCKAS, unexn-Koppecnonnent AH CCCP ©. K. BOPECKOB 
uM. T. CJIMBbKO 


KHHETHKA PEAKUHH B3AMMOJENCTBHA BOJOPOJIA 
C KHCJIOPOXOM HA MJIATHHE 


KuneTuka peakUMH B3aMMOelCTBHA BOROpOsa C KHCMOpOMOM u3yuauacb 
MHOTMMH UCCJeELOBATeIAMH, HO Pe3yJIbTaTLI HX H3MepeHHH MpOTHBOpeYMBHI. 
BoJIbUIMHCTBO HCCeOBaHHH MpOBOAMOCb B yY3KOM HHTepBasle U3MCHECHUA KOH- 
WeHTpalul BoMopoya UM KuCMOpoa craTHYeCKMMU MeTOsamy (!~8), HcKIHOUaIOLIN- 
MH BO3MOXKHOCTb H3MePeHHA KaTaJIMTHYeCKOH AKTMBHOCTH B CTallMOHapHbIx 
YCJIOBHAX, WIM B MpOTOUHBIX yCTaHoBKax (47°), He MO3BOJIAIOWIHX TOUHO H3Me- 
PHTb CKOPOCTb peaKUHH H3-3a TPYAHOCTH COOJIOMeEHHA H30TEPMHYHOCTH BOJb 
COA KaTaH3aTOpa UM HaJIOKeHUA MpolleccoB Macconepesayn. 

B uwacTosuleH paOote WIA U3MepeHUA KaTaJIMTHYeCKOM AKTMBHOCTH MaTHHbI 
B OTHOWICHHH PeaKUHH B3aMMOJCHCTBUA BOOPOMa C KHCJIOPOAOM B WIMPOKOM HH- 
repBavle H3MCHCHHA KOHIEHTPalu Obl HCNOb30BaH CTal\MOHapHO-lupKyJA- 
WHOHHbI MeToq (°-’), MO3BOAAIONIMH HeMOCpeMCTBEHHO W3MeCPATb CKOPOCTb 
DeaKUHH Np H3OTeEPMHYeECKHX YCJIOBHAX, B CTAIWMOHAPHOM COCTOAHHH HU OTCYT- 
CTBHH HCKaKalolllero BJIMAHHA THApOAMHAaMUKH. 

Ilnaruua mpHMeHsAsacb B BUe MpoBoOKH Auamerpom 0,1 mM coctasa (B %) 
Pt — 99,88; Pd — 0,03; Ir — 0,06. UcruHHaa noBepxHocTb MpOBOJIOKH, H3Me- 
DeHHaA 3/IeEKTPOXMMMYeCKUM MeTOOM (8), cocraBata 51 cm?. 

OnbITbI MpOBOAUJIMCh B UHTepBase Temnepatyp 20—180°, npu WaBieHHH OT 
90 no 750 mM pT. CT. M pa3/IMUHbIX COCTaBaxX HCXOJHOH peaKI[HOHHOHM CMeCH: 
30,0PON, a30TO-BOJOPOAHbIe CMECH, a30T, A30TO-KHCJIOPOMHbIe CMeCH, KHCIOPOL. 

Konueurpaiua rpemyyeli cMecH B ycTaHOBKe He Mpesbliasa 7%. Ckopoctb 
lMpKyJALMM paBHaAacb 400—1100 n/uac B 3aBMCMMOCTH OT COCTaBa peaKIMOH- 
{oH cmecH. 

TIpowentHoe cosepxanHue BOLopoxa HM KuCMOposa B ras0Bol cpeye (P) pac- 
‘YUHTHIBAJIOCb MO YBeJIMYCHHIO JaBJIGHHA B CHCTeMe, 10 CPaBHeHHIO C HCXOJ{HbIM 
JO Hauasia BMyCKa peaKIHOHHOM CMeCH, a KOJM¥eCTBO CAKMTAaeMOH rpemyyeli 
‘MECH B KyYOMUECKHX CAHTUMETPaXx B Yac () — MO KOMMYECTBY MpOlesIMero a1eK- 
‘PHUECTBA B 3eKTPOMHsepe. 


PesymbTaTH H3MepPeHHH 


Jia MpoBepKU BMAHHA MpoOweccoB NepeHoca BelllecTBa H Tella U3MepsAJaCb 
JASHOCTh TeMMepaTyp MexKAy ra30M HM KaTaJIM3aTOPOM M BapbupoBalacb CKO- 
ocTh WupKysanuu oT 250—1100 n/sac. OKasanocb, To TemMepatypa KaTaJu- 
aTOpa He OTMMUNAeTCA OT TeMMepaTypbI rasoBoro MOTOKAa M CKOPOCTb peakWHH 
i@ 3ABHCHT OT CKOPOCTH WMPKYJIAWMH TasoBoro MOTOKA, YTO YKa3bIBaeT Ha OT- 
-YTCTBHE BJIMAHMA MpoweccoB MepeHoca Ha CKOPOCTb peaKIlMH. 

BauaAHue NapuwandbuHoro Rapaenua asora. I[npo- 
coe H3MCHEHHe COOTHOUWICHNA KOHIeEHTPalMH BOOpOa UM KuCOposa MpH Co- 
(PaHeHHM YCOBUM BSPbIBOSeZONAaCHOCTH AOCTHTaOCb BapHalluell HavasbHbIX 
lapUvasbHbIX Bapsenuli He, O2 w Noe | 

B pesyabtTaTe MpOBeeHHbIX H3MepeHH YCTAHOBJeHO, YTO CKOPOCTh peakUMH 
Je 3aBUCUT OT MapuManbHoro AaBienua N, vu onpesemAeTcA TObKO Naplvasb- 


IKIMU TaBleHHamu He u Os. 
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Onpeeneune NnopxAKA peak. Ha puc. 1 npeacTaBeHbl 
pesyJIbTaTbI H3MepeHHH B Ta3sOBbIX CMeCAX C vu36niTKoM He. Kak BHAHO M3 
pucyHka, B TeMMepaTypHOM HHTepBase 50—180° ckopocTb peakiMH mpxAMO 
IpOMOpuHOHAIbHa KOHWeHTpaluH Oz. OHeprMa aKTHBAIMH COCTABIACT 
7800 KaJ/MOJIb. 

Tas ra30Bblx cMeceli Cc OOJIbILMM u30bITKOM He 6ombuioe 3HayeHHe HMeeT 
yanenue u3 MiaTHHb Oz, WyTeM MpesBapuTesbHOH oOpa6oTKu ee He mp TeM- 
nepatype 600° (°). Ilnatuna, He oOpaOoraHHas He, MasloakTHBHa, H Mp HASKUX 
TemilepaTypax MopxAOK peaki\Hu M0 


O2 cTaHOBHTCA OM3KHM K Hyio. Zac 

Tloppimenue Temnepatypbl mpenpapu- % ue a 
TeIbHOH OOpa6oTKH miaTuHbl He Jo Va AN 
900° B revenue 3 u 6Guac. JaeT yBe- 400 
JimueHHve aKTHBHOCTH B 2—2,5 pasa, wis , 
KoTopad (3a 2,0—3 4aca) CHMKAACh | gy x 7 


MO CTauvoHapHOrTO 3HaveHHA. 
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Puc. 1. SaspucuMocTb cKopocTH peakuHH Puc. 2. 3aBucHMOCTb CKOpOCTH peaKIHH OKHC- 
OKHCIeHHA BOopoa OT KOHUeHTPallHH  JeHHA BOsOpoka OT KORUeHTpaluuN Bomopora 
KHcIOpoya B Tas0BbIX CMeCAX C OObIUHM 8B YTa3O0BbIX cMeCaX Cc G6OAbIIMM H30bITKOM 
M36bITKOM BOsOposa KHClODOa: A — B OONaCTH BbICOKOM aAKTHBHOe 

cTH, 6 —B OOMaCTH HH3KOH aKTHBHOCTB 


Ha puc. 2 mpescTaBuleHbl pe3yJIbTaTbl U3MepeHHH B Ta3OBbIX CMCCAX C GOIb- 
IMM H36bITKOM Os. IIpu 6picrpom mepexojge oT BbicoKux (180°) K HH3KUM TeM- 
nepatypam (100—56°) HaOmiofaerca BbICOKaA aKTHBHOCTb MlaTHHbI HW MepBblit 
NOPANOK peakIHH To He (puc. 2a). ocue AuTebHOFO NepepLIBa B pa6oTe u KpaT- 
KOBPeMeHHOH OTKAYKH Ip HH3KHX TeMNMepaTypax MlaTHHa MaJIO aKTMBHa. 
Tlopsyok peakunu no Boxopoxy cHnxaertca Jo 0,1—0,2 (puc. 26). Ckopoctb 
peakumm MpH 9TOM yMeHbiaetca B 10—I5 pa3. Sueprua akTnBalluu npu 
ObicrpoM mepexoye or 180° kK 6omee HU3KHM TeMIepaTypaM Masia uM paBHa 
2400 —4600 Kau/Moub. BoOnacTH H43KOH aKTHBHOCTH HM pH Mepexoje or Hu3- 
KHX TemlepaTyp K BbICOKHM SHEPrHA akTUBalluH cocTaBssaet 8000 Kan/mMomb. 

Ip cTexHoMeTPpH4eCKOM COOTHOMeHHM BOLOpofa K KUCMOpony (puc. 3) 
M CHWKeHHM TemnepaTypb Zo 100° coxpanserca nepBpii nopsyzoK ro cymme 
NapuMabHBIX JaBeHHlt He u Os. Ilpu Oonee HusKux TemNepaTypax mopsyoK 
peakiuu CHuxKaetca No 0,2. Qneprua akTHBalMM B OOMacTH NepBoro mo 
coctaBiset 6700 Kan/Momb. oe 

SaBUCUMOCTbBCKOPOCTH peaKKHH OT KOHMECHTPa- 
WHU BOAOpoORa u KUCHAOPO Ra. Ha puce. 4 npuBejeub pesyLraTet 
H3MePpeHHH BeJIMYMHbI CKOPOCTH peakuMH mpu 180° B cmecsax, c u36bITKOM Ha 
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Py oT 760 fo 4,1 MM pT. CT. MPH NOCTOAHHOM NaplasIbHOM JaBsIeHHH KHCJIO- 
ona Pos 2,05 MM, 4 B CMecaX C H36bITKOM KuCOpofa|Po, 2,05—760 mm mpx 
(OCTOAHHOM aBJIeEHHH BOOposa 
iH 4,1 MM.) 

Ilpu cHwxKeHHM TemMMepaTypbl OT 
80 no 120° o6mui xapaKTep 3aBH- 
AMOCTH CKOPOCTH peaKUHH OT Map- 
[HaJIbHbIX JaBeHuh H, u O, coxpa- 
IA€TCH, HO MAKCHMYM AaKTHBHOCTH 
[eCKOIbKO CmelllaeTca B OONaCTb 
}ONIbUOTO U36bITKA Oy (Po. 160 mm). 
 OxucneuuHe Jettepua. 
‘TpopeweHHble H3MepeHuA” CKOpocTH 
33aMMOMCHCTBHA MelTepuA c Oz no- 
<a3aJIM, UTO B YTa30BbIX CMeCAX C 
OJ bLUMM u36bITKOM Oz B oOlacTH 
3bICOKOH AKTHBHOCTH COOTHOLIeHHe 
‘kopocTu okucnenusa He u JeliTepusA 
yaBHO 1,3, B OO6aCTH HH3KOH aKTHB- 
JOCTH =e Ilpu crexvomerpnue- 
“KOM cooTHouleHHH He u Ose coort- 
jolleHHve CKOpocTH okHcleHHA He 
i Telirepusa papuo 1,5 (npu 100°) u 
i,98— mpu 180°. 

CooTHOIeHHe CKOPOCTH B3aHMO- 
mnersus Os “ce Te “a “/D,,- 8B 
yCNOBHAX Oombuioro usObITKa He 
japHo 1,6 (npu 180°) u 2 (mpu pemyuaR cece 
100°). ie 3Toro culef-lyeT, YTO B aK- 

BML KoMTINeKe uNiETupyroMteH 4, Gamtemocre cropocs pean one 
TawHu MNponecca B3aHMOMeCHCTBHA cmecu mpu eee coomnorinrd 
He c Oz Joui2xKeH BXOJUTb BOMOPOA. Bofopona K kucnopony: a — o6nacTb BbICOKOti 

O6OcywKMeHHEe pesYyAb- AKTHBHOCTH, 6 — COnacTb HMSKOl  aKTMBHOCTH 
raTos. Tonyuennbie pesyibrathl 
ACCIEOBAHHA KHHETHKH B3aNMOeCHCTBHA BOAOpOra c KUCMOpoyloM He MOTYT ObITb 
SOOOULCHHI Ha OCHOBE MpeAMomaraBlIHXCA paHee KHHETHUECKHX ypaBHeHHH. Tak, 


ypaBHenne Jlaurmropa 


cm/yac ; 
kikoPo, Pu, 


oO = — 
hy Py, + RePo, 2 


XOTA HM OODACHAET NepBbIii M0- 
pAOK MO OAHOMY H3 KOMMO- 
HeEHTOB IIpH H30bITKe BTOPOro, 
-HO He OTparKaeT’ WevcTBUTeNIb- 
HOH 3aBHCHMOCTH  CkKOpocTH 
100% 60 60 4 20 % 2& 40 6 WO 10% peakUHH OT NapluasIbHbIx JaB- 

——H, ——— Jenni He u Oz npx wmpokom 


H3MCHEHHH COCTaBa rasa, HW He 
Puc. 4. 3apucuMocTb CKOpOCTH peaKUMH OKHCEHHA  O6nsgcHAeT YMEHbIIeCHHeE 0- 


BOJOpONa OT KOHILCHTpalluu BOOposa UH KUCJICposa 
a : mpH 180° aca psaqKa peaklMv pw Monnxe- 


HHH TeMMepaTypphl. 

Yuer BJIMAHHA HEOJHOPOJHOCTH MPYBOAMT K aHaJIOTHYHOMY YPaBHeHUtO, HO 
cOMep*allLeMy poOuple nmokasaTeu. STO YpaBHeHHe TaK2KE€ HE MOMKET OMNCAaTb 
BCIO COBOKYIMHOCTb SKCNEPMMeHTAaJIbHbIX JAHHbIX, B YaCTHOCTH HaJIM4YHe SKCTPe- 
MYMOB IIPH H3Me€HECHHH KOHICHTpaluu BOMOpowa HU KHCOPOMa, a TAKE YMECHb- 
eHHe NOPpAAKa peakIMH IPH CHHKCHHH TeMIIepaTy pb. 
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SKCHePHMeHTaJbHbIe aHHbIe YKa3bIBaIOT Ha CJIOXKHOCTh KaTaJIMTH4YeCKOrO 
Mporecca u TpeOyioT JWI CBoero OOBACHEHHA yueTa pasM4HbIX POpM xemucopo- 
WMH pearHpyroulux Ta30B HW H3MeHeCHMA CBOMCTB KaTaJlM3aTOpa B pesyJbTaTe 
BO3eHCTBHA Ha Hero peaKUMOHHOL cmecu (1°). 

Tina cmeceit, coep»xxauux u36nToK He, nepBbiit nopagqoK mo Oz u cabaa 
3aBMCHMOCTb CKOPOCTH peak OT JaBeHHA He NosBOAIOT NpeMMOOAKUTb, 
uTO JIMMUTUpylouleli cTayuel peak ABIAeTCA B3aMMOJeHCTBHe MexKyy Xe- 
MHCOPOMPOBaHHBIM aTOMAPHBIM BOMOPOOM, MOKPbIBaIOULMM BCIO MOBEPXHOCTh, 
VM MOJIEKYJIAPHEIM KUCOposom. Berynenue MociesHero B peakUMio OOeruaerca 
B3auMOpelicTBHeM c d-3leKTpOHaMH KaTasMsaTopa (ancop6uua Tuna C mo Dow- 
den (1!)). CHu»keHve KaTaJIMTH4YeCKOM AKTHBHOCTA MaTHHbI Np HEMOJIHOM Mpez- 
BaPHTeJIbHOM YasleHuH KUCOpOJa OOYCMOBAeHO MpO4YHO CBASAHHBIMH AaTOMaMU 
KUCMOpONa, PaCMOORKeHHLIMU, BEPOATHO, MOA MOBepXHOCTHIO MaTHHbI (THN B) 
H CBASbIBaIOWIMMM d-9IEKTPOHbI MeTaJa. 

Ilpu yMeHbuleHuu u36bITKa BOopoya HW Mepexofle K CTeXHOMeTPHYCCKUM 
CM€CAM UaCTb MOBEPXHOCTH MaTHHbI OCBOOORKMaeTCA OT BOMOpOa U CTAHOBHTCA 
BO3MOXKHOM XeMHCOpOWMA KUCMOpONa c AuccouMatte Ha aTompl (rum A). B ston 
oOacTH KOHIeHTpalu, peakIMA MpOTeKaeT B pe3syJIbTATe B3AMMOMCHCTBUA C BO- 
JOpOOM aTOMapHo acop6upoBaHHoro KuCOpowa, YTO TpeOyer MeHbIleH 2Hep- 
THM aKTHBallu u OOYCJOBIMBaeT YBeJIHMYeHHe CKOPOCTH peaKIIMH. 

IIpu u36bITKe KMCIOpOa BO3MOXKHbI Ba CTAaWHOHAPHbIX PexKUMA, OTMUAIO- 
UMeCA BeNMYMHOM CKOPOCTH peaKUMHM HM 3aBMCHMOCTbIO ee OT KOHIeHTpalui 
KOMMOHeHTOB. XapakTep Mepexofa MexKy pexuMaMu OBICTporo M MeJIeHHOrO 
MpOTeKaHHA PeaKUMH NOZBOAAeT MPCANONORKUTH, UTO OBICTpanA peakUMA CBA3AHA 
C I€MHbIM MpolleccoM, B KOTOPOM y4acTBYIOT OoraTble SHeEPprHeH, SHAOTepMuUYe- 
ckve OOpa30BaHHa, pereHepupyemble B mpollecce peakuHu. II]pu CHHxKeHHM TeM- 
nepaTypbl HW OTKauKe 9TH MaOHJIbHbIe OOPas0BaHHA MCUe3aIOT H COXPpaHAeTCA 
JIMIb CpaBHUTeJIbHO MpO4HO CBA3aHHbIM KHCOpO, B3aHMOJeHCTBHeE KOTOPOrO 
C BOMOPONOM OCYLIeCTBAAeTCA MeJVIeEHHO HU TpeOyeT MOBDILICHHOH JHEpruH. 

CHMxKeHHe CKOPOCTH C yBeHUeHHeM aBJIeCHUA KUCIOpOa Mpu pexuMe Obl- 
CTporo MpoTeKaHuaA PeakUMH, MO-BAAMMOMY, CBASAHO C yaCTHUHOH OJIOKMPOB- 
KOH MOBePpXHOCTH MWaTHHbl MpO“HO CBA3AHHbIM KHCJIOPOJOM. 


Hay Ho-nccreqopaTenbcKHit Tloctynuno 
(u3UKO-XMMM4eCKUM HHCTHTYT 30 ITI 1959 
uM. JI. Sf. Kapnopa 
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PHSHIECKAA XHMUA 


A. WEJIYAKO u Jl. EKCEPOBA 


OB JJIEKTPOCTATHYECKOM OTTAJIKHBAHMN 
MEXKAY TA®SY3HbIMH QJIEKTPHYECKUMM CJIOSIMU 
B ABYCTOPOHHUMX JKUAKMX NMJIEHKAX 


(ITpedcmaeaeno axademuxom A. H. ®pymxunom 7 IIT 1959) 


Mccneqopanua Bapua (!) no ycro#unpocru eH yKa3biBaloT Ha BJIMAHHE 3J1eKT- 
DOMHTOB Ha MPOAOKUTEMbHOCTL XKU3HN NeH, CTAOWIM3HPOBAHHbIX HU3KOMOVJIe- 
KYJIAPHbIMH MeHOOOpasoBaTeAMU, HM WaloT OCHOBaHHe MpeAnosaratb, uTO B ABy- 
*TOPOHHUX BOAAHBIX IWI€HKAX HMEET MECTO OTTAJIKMBaHHe MEXKLy Auddy3HbIMu 
pJIEKTPHYCCKHMH CJIOAMH y UX NoBepxHocTH. IlomyueHHbie STHM aBTOPOM 3KCTHe- 
oe JaHHbIe NOKa3blBaloT, YTO YCTOHYHBOCTb MeH MOHMKAeTCA pu 
NOBbIMeHHH KOHICHTpalMu QIeKTPONNTa HW BeMMUMHA KOHUeHTpallMi, BM AIO- 
HX Ha YCTOHUMBOCTh, TOTO Ke NOPAAKa, YTO MU KOHILEHTPAllHu, BbISbIBAIOIMe 
Ferrio KOaryAWHIO Y JHOGOOHBIX KOJVJIOHJOB; HAMMeHbIUHE KOHIWeHTpallun, 
HOHM Kae YCTOHYHEOCTh Ie€H, 3aBMCAT OT BaJICEHTHOCTH AKTHBHOTO HOHAa 
NpHOMM3HTeIbHO Tak, Kak STOrO TpeOyer npaBnao Ulynpne — Tapazn. 
5. B. Jlepsruu u Tutvercxas B (”) BnepBble yCTaHOBHJIM MPAMBbIMM M3Mepe- 
HHYAMU OTTAIKUBaHHe JHGMy3HbIX ClOeB B H30JIMPOBaHHOH MeHHOH MWIe€HKe 43 
a3OaBJICHHbIX PaCTBOPOB YHACUMJIOBOM KHCJIOTHI B BOC HU BLIYKCIHJIM BeIMUNHY 
A ais NO, MOBEPXHOCTbIO PaCTBOPAa, COOTBETCTBYICMWLY!IO STOMY OTTAJIKH- 
BaHH1O; OHH MOJYYWIM BHOHeE MpHeMJeMble 3HaveHHA NopsAyKa S0—8O me. 
[Ipu sTHx ucCMeOBaHHAX, OHAKO, He BeJICA TOUHDIM KOHTPOJIb COepmKaHuA 
IJICKTPOJHTA B pacTBOpe, YTO MPHBeO K HEKOTOPOM HeHaexKHOCTH MPH BBI- 
NHCJICHHM MOTeHIMasa Py clon” Tyu. B cBa3u Cc STHMM, MbI COWIM NOJIe3HbIM Npo- 
BECTH HOBbIe HCCJIEJOBAHUA MPH ONTHMAJIbHBIX YCJIOBHAX JIA MPOBepKH TEOPHU 
IJIEKTPOCTATHYECKOTO OTTAIKNBaHHA CloeB yu. Taka mpopepka TeOpHu MHTe- 
pecHa Tak}Ke NOTOMY, UTO B TOHKHX CJIOAX MOKHO OKUMaTb MU APyrux OMOMHU- 
TEJIbHLIX JaBJICEHHH, KOTOPbIe OJIKHbI CYMMHPOBATbCA C PaCKJIMHMBAIOWLMM JaB- 
JICHHeEM, OOA3AHHbIM Aud Py3HbIM QIEKTPHYECKHM CJIOAM. 
 Han€onee nomHas TeopuA 2NeKTpOCTaTHYeCKOrO PaCKJIMHMBAIOMerO MaBJe- 
HUA, Ipeqviowennaa B. B. Jeparunpim u JI. J. Jlannay (*) (usaoxena Osep- 
6ekoM B KHuTe Kpoilita (*)), JaeT WIA STOTO WaBIeHHA BbIpaxKenne 


Hon = 2ankT (ch $7, — 1) (1) 


qian 1—l-paeHTHOrO JMCCOMMMPOBaHHOTO QIeKTpOMTa C KOHIWeHTpaluen n 
MoneKy B 1 cm®. Syecb k — CoubIMaHOBCKad KOHCTAaHTA, T — Temilepatypa, 
e — 3apA] MOHA, P, — NOTeHUMAa B CepesMHe MEHHOH MIeHKH. 

Tlorenunau (, MO2KHO BHIUHCIUTb, CCJIM MpeANOJOXKUTh, YTO OH PaBeH YABOeH- 
HOMY 3HaYeHHIO NoTeHIMawia Ha paccTrosHun h/2 (A—rTomMMHa MJIeHKM) OT NoBepx- 
HOcTH GesrpaHHMuHol wuAKOCTH. Takoe npuOuIMxKeHHe, O3Haualollee, YTO Tone 
OKOO OHO NOBePpXHOCTH MWIeHKH He efopMupyeTCA NOMeM MPOTHBONOMOK- 
HOH MOBepXHOCTH, OFPaHHYMBAeT TEOPUIO CyYaeM MOCTATOUHO TOJICTHIX TWICHOK. 
310 orpaHnuenne BbiTeKaeT (10-BHMMOMY, B MeHbIuel Mepe) TakxKe M3 Mpesno- 
O2KCHUA O TOM, ITO NOTeCHUMAI Y NOBEPXHOCTH Po HW AMBIEKTPHYeECKaA NOCTOAH- 
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Had ¢ He 3aBHCAT OT TOMLULMHbI WIeHOK. TakiM o6pa3oM, MpoBepKa TeOpHH AO/xK- 
Ha IIPOBOJUTbCA C BO3MO2KHO Coulee TOJCTbIMH MWIeHKaMH. 
CyelaHHoe BBIIe MpeAMOOKeHHE OTHOCHTEMbHO $a AaeT M/A 3ABMCHMOCTH 


Mexkly A HW da cbopMyvly 


—— —1 exp ces 1 
ckT 1 Vos ie Shae ekT 2 UES ae 
h — 2 Smne? You ’ Ye, = e + ’ Vex exp e Qa 
| *Poer °° eT 3h 


Ha puc. | mpupexenbt KpuBble 3aBucumocTu f or lgC (C—xKonieHTpalna 
3ICKTPOJMTa B MOJIAX Ha JIMTP), BbIYMCJIeHHbIe COriacHO BbIpaxkeHHAM (1) u 
(2) nia pasiMunbIx sHayeHHii ~, mpH mocToaHHoM sHayeHHA II, = 730 aaa 
TemilepatypbI 20°. 

Vismepexua mpov3BOqMsIMcb C MHKPOCKONHMYeCKHMK JBYCTOPOHHMMH 2KUAKH- 
MU WIeHKaMM B MpHOope, HcnOb30BaHHOM B (°), C YJIYYUWIeHHbIM (POTOMeTPH- 
pOBaHHeM, NOApOGHO OMMCaHHEIM B (°). 
IlenHad mueHKa HaxofMlacb Nog 
yleHicTBHeM TOCTOAHHOrO BCACBIBaIO- 
mero JlaBJICHHA BOFHYTbIX KOHILOB. 
3To KalvdApHoe faBleHHe 20/R 
(¢ — noBepXHOCTHOe HaTA2KeHHe pac- 
TBopa Hu R = 0,2 cm— paguyc Tpy6- 
KH, B KOTOPOH BHCHT J{BOAKOBOrHY- 
Tad KallJid C MAKpOCKONMYeCKOH HeH- 
246 28 G2 6 40 48 HOH IJIeHKOH B CepeqMHe) yTOHUaeT 

Gia mvieHKy JO TeX Nop, NOKa NoOKU- 

TeJIbHOe PaCKJIMHMBaloMlee WaBsIeHue 

Puc. 1. 1 —200 Ms, 2— 100 MB, 3—90 MB, B mMIeHKe He BbIPaBHAeTCA C HMM. 

enemas UE: Tora o6pa3yeTca ycTOHuHBaA paBHOo- 

BecHad TvieHKa, TOJWLMHa KOTOpOH 

COOTBeETCTBYeT BemMUMHe A, (burypupyroule B (2), pH aBneHun II,, = 20/R, 

eCJIM, KOHEYHO, B IVJIeHKe OTCYTCTBYeT Kakoe-H60 Apyroe cviaratoulee pac- 

KJIMHMBaloulero aBsieHus. Mbt usmMepaM 9TH 3HaueHua A pH pa3MUHbIXx 
KOHILEHTPalHAX IJIEKTPOMMTA. 

IIlpu Bpl6ope ONTHMAJIbHBIX YCJIOBHH JIA MpOBePpKH TeOPHH 2eKTpPocTaTH- 
YeCKOrO PaCKJIMHMBAaIOWero MaBJICHHA OKa3aIOCb OCOOCHHO BaXKHbIM MpaBuJib- 
HO BbIOpaTh NMeHocTaOususatTop. Cpesn 


MCNbITAHHbIX HAMM CTaOHJIH3aTOPOB: Ta6auna ft 
ouleaT HaTpuHsa, npenapaT OIFI-10, u30- 
AMMJIOBLIM aJIKOTOJb H CanoHHH — no- C, Mon/a Tlonpanxa, % hy p. 


CJ€(HHH OKa3avicA HanOoulee NoLxola- 
mum. Canounu (Schering Saponin gerei- 


: A TS Ost 
nigt) o6ecneywnBasl HeOOXOAUMYIO Mpou- 5705104 o's oni 
HOCTb Ha Pa3pbIB MeHHBIX MIeHOK IIpu 3,413-10-4 4,3 0,104 
OUeCHb HU3KOH KOHIeHTpanuu 5 -10°4%. eae et a 
10. 10- ,067 
IIpu sTOM NoBepxHocTHOe HaTAxKeHHe 302.103 10 0050 


pacTBopa He OTJHUaOCb 3aMeTHO 
OT MOBePXHOCTHOrO HaTAXKeHHA BObI, TAK YTO KaMWJIApHOe BCAaCHIBaloUlee 
WaBJIEHHe HM COOTBETCTBEHHO paBHOe eMy pH paBHoBecun I],, MoxHO ObWIO 
CUMTATb MOCTOAHHBIM HM paBHbIM 730. BueceHHble B pacTBOp IPH ZTOH KOHWeHT- 
pallu CalOHHHa HeM3BeCTHble BICKTPOJIMTHI, XOTA UX KOJIMUECTBO OYEHb Masio, 
BCe Ke, Kak NOKa3a/IH H3MeEPeCHHA 3BICKTPONPOBOAHOCTH, MpHxo_UTCA yun- 
TBIBATb. OQJIEKTPONPOBOAHOCTh yMorpeGABUelicA Hamu OuAUCTHJIMpoBaHHoOn 
BOUL Oblia %2 = 1,12-10°%, a sneKTponpoBogHocTb pacrBopa canoHuHa 
%es=1,94%. Ilia’ pacrsopa KCl 10 moa/a (camaa Hu3Kaa M3 KOHILeHTpa- 
IMM) Takoe MOBbILIEHHE IEKTPOMPOBOAHOCTH ZKBUBAJICHTHO HOBBbIIeHHIO KOH- 
menTpauun KCl na ~ 10%. PaccuuTtanHaa Takum o6pa30M nonpaBKa K KOH- 
uenTpauuu KCl, koneywHo, npuOM3uTeIbHa, TaK Kak BHECeHHbIii C CanOHUHOM 
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SIEKTPONMT HewsBecTeH. OfHakO 9Ta NompaBKa HeBeIMKa, U TaKOM pacuer 
| Zonycrum. OwwO6ka, Bbirekalollaa 43 9TOFO cnocoba UcMpaBJeHHA KOHWeHTpa- 
WMH, OUCBHAHO, YMeCHbIUAaAeTCA IA CleAyIOUlMX, Soslee BLICOKHX KOHIeHTpalluit 
anekTpoluTa. B ra6n. 1 faHbl 3HayeHHA MCMpaBJIeHHbIX TaKHM oO6pa30M 
KOHUeHTpaunh KCl, nonpaBku B MpoleHTax HM 3Ha4YeHHA COOTBETCTBYIOULeL 
|PaBHoBecHOM TomMMHbI A. OTH we 3HAYeHHA HaHeCceHbI Ha puc. | (TouKn), 
re OHH OYeHb XOPOLIO ORKAaTCA Ha KPHByl0, cooTBercTByrolly10 90 mB. 

_ Hamm Obia mpopeyqena u npHOnusnTenbHad MpoBepKa BAMAHHA BaJeHT- 
HOCTH 9JICKTPOJIHTAa Ha 9JIEKTPOCTaTHYeCKOe OTTAIKHBaHve B TwieHKax. Jina 
MaJIbIX 3HA4UCHHH Og BbIPAaKeHHA (1) u (2) Qua Z — Z-BaNeHTHbIX 31CKTPOAUTOB 
MOryT ObITb MpeycTaBJieHbI B Bue 


eZ 
: RTT exp =— %o— 1 
a 8 mneeZ2 apne 
ii == 64 nRT 4? h exp aes pein: Ver = ey j ’ (3) 
exp kT o 45 


Tak 4TO MPM paBHbBlx I],,, 9 HM WIA ABYX OHHAPHbIX BICKTPOJMTOB C BaJIeHT- 
HocTtamMu Z, u Z, nomyuaetTca 
ee (4) 
2 1 

IIpu ucnonb3s0paHun KCl, BaCl, u La(NOg,)3 Mbl mouwyunau: mp c = 
'=5-10 mon/n a9 BaCleu KCl romumuy paBHoBecHolt MIeHKM COOTBETCTBEHHO 
|0,045 u 0,088 pw; mpu c = 10% mon/n yaa La(NO;)3 u. KCl coorpercrnenxHo 
0,048 u 0,154 vw. Xora nomyueHHble OTHOMWeHHA TOJIUMHbI yAOBeTBOPAIOT 
ycloBulo (4), 9Ta MpoBepka TeOpHU NpHOMH3NTeIbHa, TaK KaK B3ATHIC BIEKTPO- 
JIMTbI H€CHMMeTPHUHEI. 

TlonyyeHHble pe3yJIbTaTbI MOKa3bIBalOT, YTO TeOPpHA BIeEKTPOCTaTHYeCKOrO 
OTTAJIKMBaHHA MexKAY DudPy3HbIMU J1eKTPHYeCKHMH CJIOAMH B JBYCTOPOHHUX 
XKH]KUX MI€HKAX TOUHO ONMCHIBaeT HaGIOLaeMble ABJICHHA OOPa30BaHHA PaBHO- 
BECHBIX MICHOK C TOMULMHOH Combet 0,05 pw. Oto JaeT OCHOBaHHe CUNTATb, YTO 
TIPH HCHOMb3OBaAHHbIX KOHILCHTPallMAX WICKTPOMUTA HU WIA TOJILHH MIeHOK, KO- 
TOPble ObWIH MOJYYeHbI, HUKaKMe Apyrue ClaraiollNe pacKJIHHMBalolulero TaBse- 
HHA He MpPOABJIAIOTCA B U3MepHMOH CTeneHH. Tako BbIBOJ HeEOKUAAH, TAK Kak 
corlacHO pacueTaM, HallpHMep Ha OCHOBaHHH JIOHAOHOBCKOrO B3aHMOJeHCTBHA 
MexK Ly MOJI€EKYJ1aMH BOLbI, B MWIeHKe Mp ToUMHe NopsalKa 0,1 wu MeHbIe NOIxK- 
HO OblIO Obl HMCTb MECTO 3HAYHTEIbHOe OTPULMLATeJIbHOe PAaCKJIMHUBalollee AaBuJe- 
Hue. Takoe JaBeHve, XOTA WH MeHbIe TeopeTH¥eCKH O*KUJaemoro, HaMH ObIIO 
YCTAHOBJICHO JIA MeHHBIX MeHOK, CTaOuIM3upoBaHHEx OIJ-10 u canonnuom (°) 
pH KOHUeHTpanuu KCl 0,1 moa/a. Octaerca mpesqmouoxKuTb, 4YTO OTCYTCTBHeE 
SAMETHOFO BaHJepBaaJIbCOBCKOFO PaCKJIMHMBAIOMICrO AaBJICHHA B IWJIeHKaXx, KOTO- 
‘pble MbI HCCesoBaIH B 9TOM paOoTe, CBA3AHO C OYeHb MAaJIbIM COep2%KaHHeM 
SJICKTPOJIMTa WH 4TO MOBBIMeHHe efO KOHIEHTpalHu B OONACTH KOHIeHTpallnH, 
Tle 2CKTPOCTaTHYeCKOe OTTAIKHBAHMe yxKe MOMaBIeHO, IPHBOAMT K BOspacta- 
HHIO OTPHILaTebHOrO PaCKIMHUBAIOWero aBeHHA. OTH MmpelNooARenusA, ove- 
BUHO, HyKaloTcd B MIpPAMOM MpOBepKe, KOTOPY!O MbI MIPOBOAMM B HacTostIilee 


BpeMa. 


Tloctynuso 


MuctutyT dusnuecko XHMMM 
27 LIA 1959 
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Jlokxayn AKkKaweMunH HayK CCCP 
1959. Tom 127, Ni 1 


TFEOJOrUA 


r. A. BYJIKHH 


CXEMA PAHOHHPOBAHHA AJJIFOBHAJIBHO-JEJIOBUMAJIBHbIX 
OTJIOKKEHUM 3AMAMHOM YACTH TOPHOFO KPbIMA 
mo UX MAHEPAJIBHbIM ACCOWMALMAM 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 24 III 1959) 


Munepasibublli COCTaB aJJIIOBHaJIbHO-Jl@JOBHaJIbHBIX OTJIOXeEHHK TOpHOTo 
Kppima 10Ka3aJl, UTO B HUX MPHCYTCTBYyeT OOJIbINOe KOJIMYECTBO MUHEpPaJIbHbIX 
BHJOB: 30J1I0TO, BHCMYT, CBHHEl, Me/b, MHPHT, XaJIbKOMMPUT, KHHOBaPb, TaJe- 
HUT, CcaylepuT, PUCOPHT, KBapll, PyTHJI, aHaTa3, OPyKUT, KaCCHTepuT, KOPyHA, 
OalesevT, MarHeTHT, WJIbMeHHT, XPOMHT, FpaHaTbI, Be3yBHaH, WHPKOH, cceH, 
KHanuT, AaHfasly3HT, CHJIJIMMaHHT, TYPMaJIMH, SHCTATHT, THMepcTeH, aBIrHuT, 
AKTHHOJUT, PpOroBad OOMAHKa, aHTOUJVINT, NOJeBbIe WIMaTbl, MlayKOHHT, XJIO- 
PHTbI, XJIOPHTOHAHI, CJIOAbI, aNaTHT, MOHAWLHT, CHJePHT, KaJIbIMT H HeEKOTOPbIe 
mupyrue. IlepeuucieHHble MHHepaJibl pacnpeeiAloTcA Ha TeppHTOpHH TopHOrO 
Kppima oT Mepuyuana r. Anywrpl Ha BocTOKe Jo npamoli Anynka — KyiOpnueso 
Ha 3anajle HepaBHoMepHo. Muorne 43 HUX: CIIOOpHT, KaCCHTepuT, OaeeurT, 
Be3syBHaH, CeH, CHJIJIMMaHHT, MOHALMT MW p.— BCTpeyaloTcaA BeCbMa peJKO HU 
B MaJIbIX KOJIM¥eCTBAax. HaoOopoT, WHPKOH, rpaHaTbl, TYPMaJIMH, MMpOKCceH, 
PyTHJI, aHaTa3, WIbMeHHT, MAarHeTHT, XPOMHT [MOCTOAHHO MOCTHTaloT 3aMeT- 
HbBIX COJepxaHu. OHH XapaKTepH3yIOTCA BBICOKOH YaCTOTOH HM OTHOCHTeJIbHO 
OOJIbULIMMH COJepxKaHHAMM UM ABJIAIOTCA BeAYUIMMH (rvlaBHbIMH) MMHepalaMu 
pationa. CoBokynHOCcTb MMHepaJiOB KaxKoro yuacTKa xapakTepu3yer ero 
accOlMalHio, Ha3BaHHe KOTOPOH YCTaHaBJIMBaeTCH NO Ha3BaHHIO TvlaB- 
HbIX KOMMOHEHTOB. OCHOBHOe BHUMAHHe YesIAeTCH MHHepaJlaM, MOABJIEHHe KO- 
TOPIX B YETBEPTHYHbIX OTIOXKCHHAX CBA3AHO C Pa3MbIBOM OCAJOUHbIX NOpod; 
K HMM H OTHOCATCA, B MepByl0 OVepeb, BbIABJICHHbIE 3A4KOHOMePHOCTH. 

OGuleh YepTOH WA aJNOBMasbHO-eIOBHAJIbHBIX OTJIOXKeHKH 3analHol ya- 
cTH ropHoro Kppima cJly2KaT MOCTOAHHbIe COJepsKaHHA MarHeTHTa HM IMpK Ha. 
KonWeHTpalwu Apyrux %Ke KOMMOHEHTOB accolMaluli yBesMYuBaIOTCA, a CaMH 
accOlMaluH 3aKOHOMePHO H3MeHAIOTCA (NO HallpaBJIeHHIO C 3anlafla Ha BOCTOK) 
B CTOPOHY paclIMpeHuA YHCIa PlaBHbIX KOMMOHEHTOB 3a CUeT HJIbMeHHTA, rpa- 
Hata, NMpOKceHa HW OTYACTH PyTHJIa, a TaKXKe YCHMCHHA 3HAYeHHH HEKOTOPHIX 
BTOPOCTeN€HHbIX MMHepaloB (anaTuTa, KOpyHa U Jp.). 

Kanklaa accolvalua B ycopiax ropHoro Kppima o6pasyerca nox npeobsa- 
AaIOWlMM BJIMAHHeM TOPHbIX MOpOA yuacTKa, K KOTOPOMy OHA MpHypouena. 3a- 
KOHOMepHoOe H3MeHeHHe accolMalnh BOIb 3anaHoH uactu Kppimckux rop 
BIOJIH€ COMOCTaBHMO C M3BeCTHBIMM (akTaMH (PallMaIbHBIX pa3suuuH MHTOIO- 
rHYeCKOTO COCTaBa Me3030HCKUX OCaIKOB BUONb Pnapwok rpsni: 

B pesyJIbTaTe ONMCbIBaeMBIX H3MeHeEHHH COCTaBa aJWIIOBUaJIbHO-eMIOBHaJIb- 
HBIX OTJOAEHHH B 3anaqHOH yuacTH ropHoro Kppima (ucKs10uad palionbl, npyue- 
ratoulue K Cepactonosio) BbieneHbt 8 TeppHreHHO-MHHepaIbHbIX accolMaluit. 

I. [lupkono-marneruToBaa accoltuallua — pacnpocrpaHeua B BePXOBbAX 
p. Besb6ek, sbiue c. TomyOunka, B Bepxopbax p. Kaun (ua TeppuTopuu nepBoli 
rpxqpl) H Ha TOxxnom Gepery Kppia, B oKpectuocrax AuThI, rye ona cchopMupo- 
BaJlaCb NO] BJIMAHHeM TABPHYeECKHX MU CpefHelopcKHx Nopod. B wee BXOUT aHa- 
Ta3, OPyTHT, TYPMaJIMH, XPOMMT, MMPHT, rpaHaT, anaTuT, aHany3uT, cheH 
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yrve, Coulee pekue, MHHepalbl. Patton pacnpesenenu a MHHEepaJloB JaHHol 
counMalM B WeIOM XapakTepu3yeTcA OOMbINHM KOJIMUeCCTBOM TpoOO C HU3KHM 
AepKaHHeM TAKEMLIX MHHEPaOB HM 3aMeHOH B OTICbHbIX TOUKAX BesyUUx 
MIOHEHTOB. CeBepHasd ero uacTb XapakTepHsyeTca HeOOMbIIMM CosepxKaHHeM 
XKeJbIX MHHEPAIOB C MpeoONayanHHem Wupkoua. Ha wre coctaB KOMMOHEHTOB 
\CIUMpAeTCA, H CpeqM HUX (MO MOMO*ReHHIO B ACCOMMalNu) MUpUT, pyTuu, 6a- 
AT M MMPOKCeH MOUTH AOCTUTAaIOT YaCTOT BEYUMX MUHEpasos. 

Ha 10>%kHoM Oepery CcuJIbHO MOBbIMAeTCs 3HAYeHHe MArHeETHTa NO CpaBHeHHto 
pyrMMu wieHaMH accolMaunn. 

B paiione pacnpeyenenuaA accolvalui 10 MOBbILNeHHBIM CofepxKaHusM Apy- 
1X MMHEPAJIOB BbIAeIAWTCA HECKOJIbKO, OOOCCOMEHHBIX yuacTKoB: 1) mupoKce- 
BbIli — BepxXOBbA p. Kaun; 2) pyru-Oaput-nupuToBbli — BepxoBba p. Besb- 
K; 3) NMpHT-OapuToBLii — lOoxHbI Geper Kppima. 


oD 


anaknaBa 


Puc. 1. Pacnpefenennve MMHepabHLIX accolMallnli B 3anaz- 
Ho! uactH Kppimckux rop. I—VIII] — Homepa acconnanuit, 
COOTBETCTBYIOU[ME TAKOBbIM B TeKCTe 


I]. LlupkoxHo-MarmMaTuTo-pyTHsIoBan accolMalus — pacnouaraerca B JOuH- 
e p. Benb6ex, ot c. Tomy6uHKu Jo BTopol rpafpl rop, H Ha TOxuHom Gepery 
pbima, B oKpectHocTax T’ypsyda. Ha topmuposBanne accolMaluu B OME 
. Bemb6ek OKa3bIBaIM BIIMAHHe MOPOLbI TaBPHUeCKOM CBUTHI, CpeHeIopcKHe 
OHTIOMepaTbI H, TlaBHbIM O6pa3oM, MewoBble ocaqKu, Ha JOxHom Gepery Kppl- 
a — TaBpHyeckHe HM CpeHeropckue CPINWeBbIe TOM H, YaCTHUHO, MarMaTH4e- 
Kue Tesla. AccolMalluA BKJOUaeT HJIbMeHUT, NMPUT, rpanaT, OPpyKuT, aHaTas, 
MeHbIUeH CTeMeHH amaTuT, TYPMAJIMH, XPOMHT, LWIMHHeb, XJOpHTOH. Ona 
apakTepu3yeTCdA BbICOKOM KOHIeCHTpallMeH TAKeIbIX MHHePaJIOB B UWWIMxXax; OT 
[PeNbILyieH OTMHYAeTCA MOCTOAHHBIM COepxKaHHeM HeOOJIbIUMX KOJIMUECTB 
panata, UIbMeHuTa M PeSKHM yMeHbIMeHHeM YacTOT TypMasuHa. B npesemax 
AHHOH MPOBMHIMH MOxXHO BbIeIMTb WBa yuacTKa: 1) RommHa p. BerbOexk — 
NOBbILeCHHBIM 3HayeHHeM MbMenuTa; 2) IOxKubI Oeper Kpbima —c NOBbI- 
ICHHBIM 3HaveHHeM OapuTa, WMpuTa HM OpykKuTa. 
III. Maruerutopas accolMalua — 3anumaer uacTb Kaunuckoro (B JouMHe 
. AbMbI H ee mpHTOKoB) MU KypuoBcKoe NOAHATHSA, OXBATbIBAA PaBHBbIM OOpa3som 
eppHTOpHio TaBpHYeECKUX H TpHacoByIxX nopok. Paton pacnpexenenuA TaHHor 
cCOuMallMM XapakTepusyeTCaA 3HAUHTebHOH OOeTHEHHOCTLIO YeTBePTHUHBIX 
TIOMKEHHH TAMKEJIbIMA MHUHepaJaMH. 
Oua Bksl1ouaeT BMeCTe C MarHeETHTOM OapHT, XPOMHT, aHaJly3HT, TypMaJIMH, 
HaTa3, pelKo — KaccuTepuT uv momuKpas. B cofepxaHnu CamMoro MarHeTHTa 
(aOMIONAaIOTCA KOMeOAHUA OT CAMHHUHBIX IPOMWeHTOB AO WeciTH MpOWeHTOB K Becy 
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BCeX TAXKEIbIX MHHepaos. B palHoHe MMelOTCA Yy4aCTKH C_ MOBbILICHHBII 
colepxKaHHeM WJIbMeHHTa M OapHta (BOCTOK uM CeBep palioua). 

IV. Marnerut-lipKOH-HJIbMeHHT-NMPOKCeHOBadA accolHvalluA — 3aHHMae 
cpequee Teyenne pp. AmbMbl A Boxpaka,No AOMHAaM KOTOPbIX HaXOJATCA MHOFO 
YMCCHHbI€ BbIXOJbl MAPMaTHUeCKUX Te CpeqM Mopok TaBpHyeckoH dopmaluu 
Kpome BelyUlMX MUHepasion accolMallui, 30eCb BCTpeyaeTcA JeHKOKCeH, OapuT 
XPOMHT, CTaBpowMT M KopyHy. PnaBexcTByioulyi0 powb, Kak M B MpeAbiqyulel 
accolulWallHH, 3\eCb COXPpaHAeT MarHeTHT, HO K HeMY AOOaBAIOTCA BeLyuine MM 
Hepasibl MarmMaTHuecKoro MpoucxoxwKeHHA. Bce mpoOnr 3ameTHo oOoralllatorcs 
MMHepasiaMu TaDKeloH dpakiHu. 

Jlannaa accowMalua o6pas0Balach 3a CueT OOaBJICHHA K MAPHeETHTOBOM HJIb 
MeHHTA, MMPOKCeHa, WMPKOHA H Jp. B pesyJIbTaTe BIMAHHA MHOFOUMCJICHHbIX Mar 
MaTHYeCKHX Te. 

V. MarHeTuT-l\MpKOH-HJIbMeHHT-rpaHaTOBadA accolMalluA — BKOUaeT alla 
THT, IWMNMHeIb, KOPyHT, OpyKuT, KHaHHT, aMuOoJIbl, NMPOKCeH, TYPMaJIMH 
KOJYMONT. OcHOBHad Mlollayb pacnpocTpaHeHHA JaHHOow accolMaluu copma 
JlaeT C OO/1aCTbIO pasMbIBa CpeMHeIOPCKHX MH BePXHEIOPCKHX KOHTVIOMepaToB Oalt 
pakJIMHCKOH cuHKIMHaIM. UacTHuHo ef0 %Ke 3a4XBaTbIBAIOTCA MeJIOBbIe MOPOLk 
CaJIrupckoro MOHWXKeHHA M TaBpwyeckHe Noposb! KayuHCKOH aHTHKJIMHaJIA 
JjanHax accoluualluaA MeHee paBHoMepHa HM ycTouuBa, 4eM mpeqbityuaa. Jas 
Hee XapaKTePHO BbIMayeHve B OTACMIbHbIX MpoOax palioHa YaCTH MMHepaJOB HK 
CocTaBa BeAYINUX HM WHMpOKHe KONeOaHHA KaK KOJIMYCCTBCHHbIX, TAK MH YaCTOTHBIA 
XapakTepucTuK Apyrux mMMHepasos. Ilofo6Hoe NoBeseHHe KOMNOHEHTOB Haxo: 
WUT ceOe OObACHEHHE B HEOTCOPTHPOBAHHOCTH KOHTIOMepaTOB —TvlaBHOH M0: 
PpOAbl NUTAOUleH MpOBUHUMU WaHHOH accolMalun. Bea npoBHHuuA noLpasze 
JIAeTCA Ha [Ba MOApaloua: Cepepo-BOCTOUHBIM H yoro-3anaqHbI. [leppprit 43 Hu? 
XapakTepH3yeTCA OOJIbINMM MOCTOAHCTBOM BeAYILHX MHHepaJIOB aCCOlMalluH, 3a: 
KJIIOUAIOWeMCA B OTCYTCTBHM KOeOaHHH MX KONMYeCTB M UacToT. JNA MuHE 
pasioB BTOporo Nospatouna 3TH CBOMCTBa He XapakTepHbl. B oTebHBIX mpobar 
Ie€HTPasIbHOH YaCTH NPOBHHWMM YHCNO BeAyILMX MHHEpaJOB CHMKaeTcA NO ABy? 
WH axe Jo ofHoro. 

VI. Marnerut-{upKOH-HJIbMeHHT-PYTHIOBaA aCcolMalluA — 3aHMMaeT Tep- 
PHTOPHIO MeJIOBbIX Nopox CarupcKoro MOHMKeHUA H }OPCKHX KOHTIOMepaTOE 
BOCTOUHOFO 3aMbIKaHHA BakpaksIMHCKOM CHHKJIMHAaIM B HeOOJbINyIO MIOULaLE 
BOCTOUHOrO OKOHYaAHHA KyploBcKoro MOAHATHA, CMOMKeCHHOTO JCKH-OPABIHCKH: 
MH MOpoaMu HW MarMaTHueCKHMH TelaMHu. Poslb NOCeMHHX Kak MHTalollel cpesb 
WIA MMHepasIOB paHOHa He3HaUHTeIbHa. — 

Kpome BeyuIMX MMHepaJoB, aBuluxX HasBaHHe accolmMalMu, WIA Hee Xa: 
pakTepeH alaTHT, CHJIMMaHHT, Oolee peqKO —TypMasuH, cheH, weenuT ¥ 
KceHoTuM. J[aHHasd accouMallHa HMeeT HU3KOe CosepxaHve BeylMx MuHepa: 
JIOB MpH HX HeM3MeHHOHM uacToTe. 

VII. Marnetut-1jMpkoH-rpanaT-HJIbMeHUT-pyTHOBaA accolManua. B uucae 
MHHepaJloB WaHHOH accolMaluM BCTpeyaeTca TakxKe NeiHKOKCeH, XPOMUT, Typ: 
MaJIHH HM pexkKe aHdasy3ur. ia 

Accouwalua pacnonaraerca B palioHe pa3MbiBa TaBpHYecKHX caHUeB (Bep: 
XOBbAMM p. AHTapbl) H HMKHEMEOBLIX MOpod ceBepHolt uactu CamrupeKorc 
norpyxeHux. Teppvtopua TaBpHueckoi CBUTHI HW HM2KHEMeJOBbIX MOPON 06: 
PaMJleHa BePXHeIOPCKHMH H3BeCTHAKaMH HM KOHTMOMepatamu. Muuepasoro-tep- 
PHreHHaA MPOBHHUHA XapaKTepH3yeTCA NOBBIMeHHbIM CONepKaHHeM TAKEBIX 
MMHepasioB WM YyCTOHYHBOH accolMalMel BeyuIMX KOMNOHeHTOB, HCMBbITHIBAI: 
IMX B OTJCJIbHBIX MeCTaX KOJIMYeCTBEHHbIe KoeOaHHa. Llnuxu c YMeHbUICHHET- 
MH COJepxKaHHAMH BeyUMX KOMMOHEHTOB aCCOWMallMH BCTPeYalOTCA JIMIIb Ha 
NepHdepuu MPOBUHIWMH, HaMpHMep B CeBEPHBIX YacTAX ucCue3aeT TpaHar. 

VIII. Maruerut-uipkoH-HJIbMeHHT-MMpOKCeH-pyTHIOBaA accolMalna —3a- 
HMMaeT IOX%KHBIM CKIOH KppimcKux rop, B oKpecTHocrax r. Amyuirst. Kpome 
TIaBHbIX TEPPHTeCHHbIX MHHepaJOB, OHA BKOUaeT MHPHT, OapuT, OPyKUT, aHa- 
Ta3, amaTHT, KOPyHA, WnvHelb, TypMauH. JaHHblt KomMmieKc MAHepasoB O6- 
PpasyeTcA B Pe3yJIbTaTe Pa3MbIBA TABPHYECKUX HM CpPeMHeEIOPCKHX CJIMIUIeBIX OT- 
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(OXKEHHH HM KPyNHbIX MarMaTHYeCKHX Ted OCHOBHOFO cocTaBa. Or mIpebIyuen 
CCOUMaIHH OTIH4YaAeTCA OTCYTCTBHEM B YMCIIe TIaBHbIX KOMIMOHEHTOB rpaHata 
MpHCyTCTBHeM MMpoKcena. AccolMaluA XapakTepu3yercs BbICOKHM CojepxKa- 
HeM TAKEJIBIX MHHePaJIOB HM HeOOJIbIIMMM KOJIeEOAHHAMM COCTaBa BeYULHX KOM- 
oHeHTOB. ITopbiueHHEIe cosepxKanua B palioHe UMeIOT NMpHt, Oaput, anatas, 
heCTaMH OPYKHT; JIMUIb B OTJENbHBIX mpoOax H3 Cpefbl TaBHbIX KOMIMOHECH- 
OB — IIMpoKceH H pexe pyTuul. IloppmmenHoe 3HayeHHe Cpe MuHepasoB OKpe- 
THOCTeH ©. Aylyurrbl HMeIoT MMpUuT, OapuT, aHaTa3, MecTraMu OpyKnT. | 

TakuM o6pasoM, B MHHepaJIbHBIX accolMallMAx 3araqHoli vacTH ropHoro 
PbIMa PlaBHaA POJIb NPMHAaWIexKUT YCTOMYMBbIM H OUeHb YCTOMYMBbIM TeppHu- 
‘CHHDIM MMHepallaM,— OCOOeHHOCTb, YHaCJIELOBaHHaA OT OCaROUHbIX MOpor 
palioHa. OTO yKa3blBaeT Ha TO, UTO HCTOUHUKH CHOCa HaXOMMMCb OT MocmeL- 
MX Ha OOJIbLIOM yJaleHHH UM 4TO Mpolecc nepeoTMOKeHHA MHHepaoB NO 
X BbIHOCa B OCaJOUHbIe TOMMIM ropHoro Kppima Obi MHOTOKpaTHbM. 
| Munepanoruyeckue accoumaluu uerBepTHUHbIX OTOXKeHH CIOXKUMCh NOL 
JMAHHEM OCaOUHbIX NMOPOk H —B 3HaUHTeJIbHO MeHbILeH CTenmeHH — cpel- 

MX WM OCHOBHBIX MarMaTH4eCKHX MHTPy3uH. B ux dopMupoBaHHu He IPpHHHMaJA 
yaacTHA Kakve-1MO0 [pyrve Nopogyl, uTo oTsMYaeT TopHHIt Kpbim oT BOCTOUHOrO 
<aBka3a, re accOWMalH HCIbITHIBAIM 3HAYMTeIbHOe BIMAHHeE KUCIBIX atbby- 
su, u Ilamupa, rye oHH onpesenamucb mpu yaacruu MeramoptcbwyecKux 
pau (1,?), 

‘Muxepasbublli cocraB accomMalluli ueTBepTHUHbIX OTMOKeHH ropHoro Kppi- 
fa HavOoJlee CXOJeH C COCTaBOM CeBepHbIX paloHoB BocTouHOoro KaBxKa3a, rye 
speMH TePPpHreHHbIX MHHEepaJIOB TaKKe HAXOMATCA TpaHaThl, WJIbMeHUT UH PYyTHJ. 
BMecTe C TeM, 9MHJOT UM CTaBPOJIMT, WIMpOKO pacipocrpaHeHHble Ha BOCTOUHOM 
Xapka3e, IIa ropHoro Kppbima oveHb pelku. 

|B 3aks0ueHve OCTAHOBMMCA Ha HeOOJbIIOM BOMpoce MeTOsMYeCKOorO NOpAy- 
<a. JA BbIABJICHHA TePpHTeHHbIX accolMallul ropHoro Kppima Obwio mpoana- 
IM3HPOBaHO OKOJIO THICAUH 1poOO pa3sHbIx OTMOMKeHHH. Kak Abii anasiM3 XapaktTe- 
NMZ0BaJICA MOCTATOUHO HepaBHOMePHbIM COsepsKaHHeM TePPpHTeHHbIX MMHEpa- 
IOB, JlaxKe MO CpaBHeHHtO C COCeAHUMHM MpobamMu OAHOM C HAM MHHepasorMyeckoHr 
iccollMalluH. OOulve %Ke 3AKOHOMEPHOCTH NPOABJAUCh JIMUb MpH JOCTaTOUHOM 
ice HUCXOMHbIX aHasmu30B. IlocmeqHee OObACHHeTCH OCOOCHHOCTAMHM CHJIbHO 
VACUICHEHHOTO pesbedba. Orciofla culekyerT, YTO paHOHHpoBaHHe COBPeMeHHbIX 
ITIORKEHHH TOPHBIX PaliOHOB MO MMHePpaJIbHbIM accolMaluAmM TpeOyer 3HauH- 
reIbHOrO 4uCa po — MaplipyTHoro H eAMHHYHOrO OMpOOOBaHUA MO OCHOB- 
HbIM PCKAM JIA MpaBMJIbHOFO BHIAeIeCHHA aCCOMMAWHH HeOCTaTOUHO. 


MucTuTyT MuHepabHbIX PecypCcoB Tlocrynuvio 


Akayemuu Hayk YCCP 6 III 1959 
r. Cumdepononp 


IJ[MTHPOBAHHASA JIATEPATYPA 


WA. Bb: Buctenmmyc, JAH, 111, Ne 5 (1956). 7? A.B, Bucreanye, JAH, 
118, Ne 6 (1958). 
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Jloxxann Axagemun nayr CCCP 
1959. Tom 127, Ni 1 


TEOJIOTHA 


r. M. BJIACOB u B. A. APMOJIIOK 
CTPYKTYPHO-TEKTOHHYECKHE PAMOHbI KAMUATKH 


(ITpedcmaenexno axademuxom H. C. Ilamckum 26 II 1959) 


Tlonyyenuple B Mocmequue rob reosoramu J[aibHesoctouxoro u Ilsatoro 
reoJlOrHYeCKUX YUPaBJIeHHH JaHHble NO3BOJIMIH YTOUHUTh FeoJIOrHyeCKy!0 CTPyK- 
typy Kamuatcxoro nonyocrpopa. IIpu cocrapmenuv HOBO OO30pHOH reosorH- 
yecKol KapTb! KaMuaTKH BbIACHHJINCb BaxKHbie OCOCCHHOCTH, He NOKa3aHHble Ha 
u3laHHou B 1957 r. TekTOHHYeCKOH KapTe CCCP (puc. 1). 

KamuatkKa mpeicTapiser MOO, yIO CKulaquaTy!o OOacTb, CORKeHHYIO Mpe- 
VMYILeCTBEHHO KaHHOSOHCKHMMM HM TeCHO C HAMM CBA3@HHBIMH BePpXHEMEJIOBbIMH 
oOpasopaHuamu. B roxKHO yactu CpefsuuHoro xpeOTa pacnosloxeH CpeqMHHbIi 
MaCCHB MeTaMopdHuecKHX HM TVIYOHHHBIX M3Bep2xKeHHbIX Nopox. B OcHOBHBIX 
CTPyKTypaxX MOJYOCTpOBa MPOABMAIOTCA [Ba HalpaBJIeHHA: MepHAMOHAJIbHOe, 
COOTBETCTBYIOULCe YJIMHCHHIO CpeAHHHOFO MaCCHBa, H CeBepO-BOCTOUHOe, CBA- 
3aHHOe C MpocTHpaHveM ABYX MapaJeNbHbIX CKaquaTHIx yr. Ona u3 3THX 
yl, BHeIWHAA, Mpoxo_UuT y Bocrounoro Gepera Kamuatxu (Boctounpili Kamuats 
ckHH xpeGeT), Apyrad, BHYTPeHHAA, CleLyT MPHMepHO OCH NosyocTpoBa (WeHT- 
paslbHad HW CeBepHan yacTu CpequHHoro xpe6ra). STU Ayru ABAIOTCA BamKHeH- 
IUMMH CTPYKTYPHO-hallMaJIbHbIMH MU CTPyKTYPHO-MeTAaJJIOreHHYeECKHMUM 30HAMH 
nosyocTpopa. BuewiHaa Ayra COCTONT H3 AaHTHKJIMHaJIbHOrO NOAHATHSA, CJO- 
2KCHHOLO BEPX HEMEJIOBbIMH OCAOUHBIMH H BYJIKAHHYeCKHUMH NOpoaMu,B TOM yuCIe 
YJIbTPpaOCHOBHbIMH. IloqHATHe OKaHMJIeHO COMKHOCKMALYAaTbIM MaJleOreHOBbIM U 
HHKHEMHOLEHOBHIM (plnwieM. B ocdbvouMTOBOH HM Apyrux Touax STOM 3OHbI, 
MIPOPBaHHbIX Pa3HOOOPa3HbIMH MHTPy3HAMHM, HaXOMATCA KONUeaHHbIe pyjo- 
IIPOABJICHHA C Me€(bIO, HUKeJIeEM, KOOaJIBTOM, MeCTaMH C MOJIHOZeHOM. B mpenemax 
BHYTPeHHeH YIM Pa3BUTbI NOYTH HCKJIIOUMTeIbHO KaHHO3OlCKHe ‘ByKaHHye- 
CKHe NOposbl. Sfecb pacpocTrpaHeHbl pyAbl PTYTH, CYPbMbI, 30/1I0Ta, MeMM, Mo- 
mMOJena, OOpasoBaBluMech B OJIM3MOBEPXHOCTHBIX YCJIOBHAX HM 3alerarollue 
Cpe BTOPHYHBIX KBaPUWHTOB HM MpONMWJHTOB. 

¥Y elle Maslio H3yYeHHOH MonepeyHoli, 1OrO-BOCTOUHOH, 30HbI JMCOKalHi, 
mepecekatolleh nouyocrpos y IlerponapnoscKa, Ayru 3aruOatoTcA K BOCTOKY. 
Sa mpefesamu Kamuatkn kK lory BHYTPeHHAA Ayra nposomxKaerca B Bue Boup- 
moh KypwibcKol OCTPOBHOL len, BHEIWHASA Ke KaMYATCKad Lyra, 10-BUMMOMy, 
culeqyeT MOJBOAHOMY BBICTYNY, MPOTATMBalOlleMyCA BOCTOUHee STOM Menu, Jo 
Maupix KypuapcKux ocrpospos. Ha cepepo-BocToke Ayru mpoyomKaiorca B Ko- 
PAKCKOM Haropbe. OcoOeHHO OTYeTIINBO TAM BbIpaxkeHa BHEIMHAA Tyra, KoTopas 
MOBOpauuBaeT K BOCTOKY HU y ycTbA p. XaTbIPKM YXOAUT 3a Mpesenbl MaTepuKa 
Ha coeluHeHve Co CTpykKTypamu AsscKku. 

CpequHubii MaCCHB HapallluBaeTCA B CeBepHOM HaMpaBeHHH MOJOMbIMU 
AHTHKJIMHAJIbHBIMM CKJlaqKaMu, HanpaBJIeHHe KOTOPbIX BOH3H MaccuBa NoOsUH- 
HeHO eFO MepHAHOHAJIbHOMY IIpOcTHpaHHho, a Ip yaJleHuu OT Hero CTAHOBUTCA 
CeBepO-BOCTOUHBIM. CpeJMHHbIi MACCHB M CKJlaquaTble ArH ABJIAIOTCA OCHOBHBI- 
MH KaMU¥ATCKHMH AHTHKJIMHOPHAMH, OPOrpa*uyeckH BbIPaxKeHHBIMH XpeOTaMy. 
Baoulb BOCTOUHBIX MOJIYOCTPOBOB MPOTATHBaeTCA YeTBePTHIii aHTUKIMHOpHUE, 
MIpeAcTaBJAIOWHH COOOM OTHOCHTeIbHO HeOOuIbIOe NMOMHATHE, CIO%KeHHOe Ma: 
JICOr€HOBbIMH H MHOWCHOBbIMH BYJIKAHHYeCKUMK NoOpodamu u dunwem. Mexyy 
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Puc. 1. Tekronuueckne pafions! Kamyatku. Antukaunopuu: J — Cpenunupiit KamuatcKufi 
(Ja — CpequuHbli MaccyB MeTaMopduueckHx # rIVOMHHBIX H3BepKeHHbIX Mopod, 16 — cepep- 
Ha 4aCTb aHTHKIHHOPHA, CO%KeHHAA BEPXHEMEJOBLIMH HM TPeTHUHbIMH Nopogamu, Je — [a- 
jmaHcKad WH BosMMObCKad aHTHKIMHaJIbHbIe BeTBH, /2@ — BO3MOXKHOe TposOAKenve CTPyKTyp 

pemuuHoro Kamuatckoro aHTuKanHopua), 2 — Maitucxui, 3 — Kamuarcko-Kopsakckuh, 
44 — Bocrounpii Kamuarckni, 5 — aHTHKIMHOpHH BOCTOUHEIX MOMyOCTpoBOR. CHHK.MHOpHH: 
6 — Sanagupiii Kamuatcxuit, 7 —Tlanancxuit, 8 — Tlapanompcxul, 9 — Ilenrpanbuaa Kam- 
yaTcKad Buagnna, /0 — Tiowerckuli cuHkaMHopul. Iy6unuble pasnomp: // — Llentpasbapiit 
Kamuatcxuit, 12 — Boctounpili Kamuatckuli. CrpykKTypbl, cBa3aHHble c monepeuHon Tlerpo- 
1 ean ae 30HOH gMcnoKauui: 13 — TaHanpcKkuH MaccHB MeTaMopdHuecKHX UH 
IVOMHHBIX H3BepxKeHHbIX MOpoOd, 14 — Hauuxuuckuh rpa6ex, 15 — u3ru6 ocu BocTouxoro 
Kamuarckoro anTukauHopua. HanoxKeuHble veTBepTHUHble ByKaHH4ecKHe 30HbI: 16 — Cpe- 
unnaa, 17 — Kypuno-Kamuatcxaa, /8 — Kamuatcko-Aaeytckasd. Tlorpanwunbie c Me3030it- 
cKO cKnamuatol o6macTe1o cTpyktyppl: 19 — Memkuackui uporu6, 20 — okpavna Me3o3ol- 
reo cKaquatoli o6macTH c Hamo%KenHbIM BocrouHo-A3HaTCKMM By.J1KaHOreHHbIM MoacuM. CrpyK- 
TYPb, CBASAHHbIe C pazBHTHeM HOBO TeOCHHKAMHAbHOM CHCTeMEI: 21! — Kypuno-KamuatcKkan 

oKeaHuueckad Biagquna, 22 — AneyTcKkad OkeaHHuecKkah Blaquna 
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AHTHKJIMHOPHAMM pacHhOJlaraioTcA CHHKJIMHOPHH, BbipaKeHHble B COBPCMCHHOM 
penbee NOHH2KeHHAMH UH BnaqvHaMv. Sanaqubi Kamuatcxul, Ilanauckui, 
Tapanonpexui uv TlemxKuncKkuii CHHKJIMHOpHH C HeOreHOBbIMH, YIJIeHOCHBIMH HM 
He(pTCHOCHBIMH OTJIOMKCHNAMM MPeACTABAIOT T bl OBO H Mporu6, pa3sfeen- 
HbIM Ha Be YWaCTH WeHTPaJIbHBIM NOAHATHEM; STO OMKANWMH aHaJIOr KPpaeBbIxX 
mporv6osp cpeAMHHbIX TeocuHKHHaeh. Llentpanbnaa Kamuatckax Biaquna 
ABNAeTCA BHYTPeCHHHM MporHOoM MexXy CkKaqyaTbIMH AyramMu, a 
TromescKHii CHHKJMHOpH — HeOObIWHM OCOmHeHHeM BoctouHoro Kamuat- 
CKOro aHTHKIMHOpHsA. BOuu3n BocrouHoro Gepera Kamuarxu u k tory oT Aneyr- 
CKHX OCTPOBOB MpOTATHBaIOTCA OKeaHHyeCKHe, NepeWOBbe, BNaMHbl, 
MpHCyIHe JIMWb OKPaHHHbIM TeOCHHKJIMHAJIAM HM OOYCJIOBJICHHbIe PasBUTHeM 
K BOcTOKy oT KamuaTcKkol ckJafquaToH oOacTH HOBOH TreOCHHKJIMHaJIbHOH. 
CHCTeMBI. 

C o6evMH MOJIOAbIMH CKaquaTbIMH JyraMu NOJyOCTpoBa COMpsAxKeHbI PM1ly- 
6HHHbIe Pa3JIOMbI, BLOJIb KOTOPbIX PaCMpOCTPaHeHbI MOLLHbI€ TPeTHUHbIe HW BepXx- 
HEMEJIOBbIC BYJIKAHHYECKHE TOU C OOIbIIHM YHCJIOM THMaOHCCaJIbHbIX HHTPy- 
3H uM pyonposBeHuH. Ha Bce ykKa3aHHble TlaBHble CTPYKTYPHble SJICMCHTBI 
KamuaTckoro MOJYOCTpoBa HakKJabIBaIOTCA TPH YeTBEPTHUHbIe BYJIKAHHYeCKHE 
30HbI. Oa H3 HHX, Coulee IPeBHAA, MpHypoueHa K TbIIOBOH YaCTH BHYTPeHHeH 
(ByIKaHvyecKoH) cKlaquaTon Ayru KamuaTku MW CoBmajlaeT C COBPEMEHHBIM BOJO- 
pa3yenom Cpequuuoro xpeora. J[Be Apyrue, COBPeMeHHble, HaXOJATCA Y BOCTOU- 
Horo Gepera KamuaTKu H CBA3aHbI C poctom Kypusio-Kamuatrckon u AneytcKon 
OK€aHHYeCKHX BUaHH. OTH COBPeMeHHbIe BYJIKAHHYECKHE 30HbI ABJIAIOTCA aHa- 
JIOfTaMH OKpaHHHOrO ByJIKaHOreHHOrO Nosca, copMupoBaBlleroca B BocTouHo 
A3vH Ha rpaHHlle Me3030lickol ckslaquaToH O6acTH H MO3qHeMeOBbIX — Kali— 
HOSOHCKHX TeOCHHKJIMHAJIbHbIX NpOrHoos. 


JlambHeBocTouHoe reosoruueckoe Tloctynusto 


ynpaBenne 24 II 1959 
r. Xa6aposcK 
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Joxnagn Akaygemuu nayx CCCP 
1959. Tom 127, Ni 1 


PEOJOPH A 


B. K. FOJIYBIJOB u Fr. H. KEO 


K HAXOAKE OTJIOWKEHWM ACHONOJIAHCKOFO NOWbAPYCA 
M)KHErO KAPBOHA B YEPHMIFOBCKONM OMOPHOHM CKBA)KHHE 


(ITpedcmaeaexo axademuxom H. C. Mamckum 28 II 1959) 


| UepHuropckas ONopHad CKkBaxKuHa, NpoOypennas B 1949 — 195] rr. B oxpe- 
HocTax Tr. JioGeu (xyt. Ilepecax), npeactaBaeT Conbwoii uHTepec AIA No- 
aHHA reoloruyeckoro cTpoeHuA Kak J[HenposcKo-J[oHeukol Baul, Tak 
[]punatckoro nporn6a. 3a nocjeqHHe roxbl OnyOMMKOBAaH PAL pador, KoTOpbie 
rol UH HHO Mepe OCBelllaloT paspe3 STOH CKBaxKUHbI (1~°), Specb BHILEMAIOT- 
apxelickHe, JeBOHCKNe (Sy3HBHO-ocafouHad Tosa), KAMCHHOYIOVIbHbIe, 
PpMCKHe H Me3030lCKHe OTO*KeHHA. KaMeHHOyroubHble OTMORKeHHA pacuie- 
RIOTCH Ha CpeHHH WH HHXKHHH OTMebI. B cocTaBe nocieqHero yCTaHOBJIeHbI 
MIOpCKHii H Bu3elCKHH apycnl ('~*). []pu stom Bce aBTopbI CXOAATCA B MHEHHH, 
(Oo B paspe3e UepHHroBCKOH CKBaxKHHbI OTCYTCTBYIOT TYPHEHCKHe MH HHXKHEBH- 
iickKHe (ACHOMOJIAHCKHe) OTOXKEHHA. 

B HacToslllelH 3aMeTKe aBTOPbl Ha OCHOBAHHH JeTaJIbHOrO ONMCaHUNA paspesa 
| H3yYeHHA MUKpOdayHbl MH CNOPOBO-NbWIbILEBbIX KOMIIICKCOB H€CKOJIbKO YTOU- 
IXOT M fleTaJIM3UpylOT pacuieHeHve uacTH pa3spe3a UepHuroBckol onopHoii 
KBaxKMHbI. PacumeHeHve BH3eHCKOrO Apyca STOM CKBaxKUHbI, 6e3 OMMCaHHA, 
410 JaHo B padoTe B. K. Tony6uosa (‘). Bospacr scdby3uBHo-ocazouHon Tou- 
\M IIPHHUMaeTCA 3a BEPXHeACBOHCKHH (pamMencKuh). KpoBaA stow Ton OTOH- 
MeTCA HaMM Ha rnyOuHe 1592,0 m. Bue no, paspesy, B HHTepBase r1yOuH 
JD18—1592 m, saneraioT KaMe€HHOYTFOJIbHbIe OTOKeHHA. 

_ KoutakT Jlepoua 4 KapOona 3JeCb OUeHb PesKHH. O¢ Py3HBHO-oca oyna TOWI- 
a Ha KOHTaKTe MpefCTaBJieHa CHJIbHO KaOJIMHHSMPOBaHHOL, a B CaMOW BepxHeli 
CTH — HM MNMPHTH3MPOBaHHOH OpeKYHeBHAHOK TyoreHHOH NOpOMoH, ABJIAI0- 
Kelica JpeBHeli Kopok BbIBeTpHBaHuA. Ha Hel peskO TpaHCrpeccHBHO sasleraeT 
(eCUaHHK TEMHO- H PpASHO-Cepblii, HHOTa 3e1eHOBaTHIii, MeKO- H CpefHesep- 
[MCTbIM, KBapleBbIli, TIMHMCTbIM, MeCTaMM CJIOJMCTHIM, MHOTa Nepexoxamnn 
ameppouuTbl. B mecuanuke BCTpeyaloTca peKve HM TOHKHe MpOCOM TeEMHO-Ce- 
IbIX (MeCTaMH JO YePHBIX) MeCUaHHCTHIX TVIHH, C COMbLIMM KOJIMUeCTBOM OOyT- 
|MBIIMXCA pPaCTHTe/IbHbIX ocTaTKOB. MectamMu HaOsi0faloTCH PH30HJbI, KOTO- 
)bIC IIPOHHSBIBAIOT MeCUaHHK M OTMeUAIOTCA axe B TyoreHHOH nopoge. Pactu- 
‘euIbHEIe OCTaTKH B HH2KHeEH YaCTH TOJLUM NupATHsupoBaHHple. Ilo-BuzuMomy, 
IMPUTH3al\Mel OpraHHyeCKOFO MaTepHaJla, HAKOMMBLWerOCAB OCHOBaHHM Kap6o- 
a, H OObACHAETCA HasMUNe COMbUOFO KOJIMYeCTBA NMPHTa B KpPOBe schdy3uB- 
ecaiouiok TOM. CiekyeT OTMETHTb, YTO MeCuaHHK MeCTaMH TakiKe HOCHT 
elbl KaomMHusaunu. M3 nuxKHel ero 4acTH, C riyOuHbI npHMepHo 1590,0 M, 
s MIPOCOe TEMHO-CepOli TIMHbI C PaCTHTebHBIMH OCTAaTKaMH, Obl/IH OMpefeseHbl 
wHOrOUNCeHHbIe choppy: Euryzonotriletes variabilis Naum. (4%), E. triangu- 
atus (4%), E. trivialis Naum. (10%), E. planus Naum. (2%), Trematozono- 
riletes variabilis (Waltz) var. irregularis (Andr.) Naum. (26 %),T. variabilis 
Waltz) var. fossulatus (Waltz) Naum. (6%), T. valeculosus (Waltz) Naum. 
6%), T. gibberosus Naum. (5 %), Dictyotriletes magnus Naum. (4%), Hyme- 
1ozonotriletes macroreticulatus Naum. var. triangulatus Jush. in litt. 8%), 
J. pusilus Naum. (9%), Perisaccus primigenius Naum. 
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B komuslekce mpeo6slalaiwor BUAbI CNOp ¢C WHPOKOH OTOpoYKOM us rpynm 
Euryzonotriletes Naum. (qo 30%) u Bugbl “3 rpynnst Trematozonotrilete 
Naum. (fo 40 %). YKa3aHHbI KOMMJIe€KC COP OYEHb XOPOLIO COMOCTABJIAETCA C 
CMOPOBO-IbIIbILeEBLIMH KOMIVI€KCAMH BTOPOrO TOPH30HTa MPOLYKTHBHOH CBUTI 
BexoycKoro paliona Cmosencko 06m. u Broporo (C’» — tperbero (CPs) re 


YepHUuroBk 
C6 1-P 


MLSE 
RMN 


3 
OLIN Pi esa) 
Kye Gas omen 
[iz ESje 2) 
Gyo (@)y 


(PUSOHTOB BpocrouHol (Kopa6muHo) uu roro-3anazHO! 
Cnack-Jlemeuck, Cyxuuuun, Jlymunuun) uacten Ilox 
MOCKOBHOro OaccelHa. 

MowlHocTb OTJOXeHHM CTaJIMHOrOpCKOrO TOpH30HTAa 
KOTOpble MbI BbIqeIaeM B HHTepBalle 1586 — 1592 m 
cocTaBlaeT 6 M. 

Bpmue no paspesy, B HHTepBasie 1586—1562,0 M, 3a: 
jleraeT B OCHOBHOM IVvIMHMCTaA TOJIMla, mpelcTaBseHHas 
PIHHaMM TEMHO-CepbIMH HW YEPHbIMH, MJIOTHbIMA, CJIOMCThI 
MH, MeCTaMH JIMCTOBaTbIMH, HeKapOOHaTHbIMH, MHOrK 
MeCUaHHCTHIMM H CJIOMCTBIMH Ha TJIOCKOCTAX Hacs10e 
HHA, HHOPa YFIMCTLIMH, C OOYFIMBUIMMUCA pacTHTeJIb: 
HbBIMA OCTaTKaMH, C TOHKHMH mpocsiosmu yruet. B HuxK 
Heli, a rvlaBHbIM OOpa3s0M B BepxHeH “aCTH TOJILIM Ha 
OOLalOTCA MpOcsIOH Cla60 CILeMeHTHPOBaHHbIX mecua 
HUKOB CepbIX H TEMHO-Ce€PbIX, MeJIKO- H CPeHeESePHUCTHIX, 
KBaplIleBbIX, TVIMHHCTbIX, YacTO cOLHCTHIX. MoulHocTt 
9TUX WeCUaHHKOB B HH2%KHeH uacTH (ux Bcero TpH) 0,3— 
0,6 M mo KepHy, B BepxHel uacTH 3aleraeT OHH M1act 
mecuaHuka OKOJIO 3,0 M mottHocTbI0. PacTuTeJIbHble 
OCTaTKH B TOJIMe YaCTO NMHPUTH3HPOBaHHble. 

B ppyx o6pasyax vepHo yrvIMCTOM PIMHbI, B3ATHIX 
U3 STON TOJIMIM, ONpeeeHbI CeyIoulue MHOTOUHCJeH- 
uple cnopnt: Leiotriletes inermis (Waltz) Naum. (7%), 
L. platyrugosus (Waltz) Naum. (4%), Acanthotriletes 
parvispinosus (Luber) (4%), Lophotriletes parviverru- 
cosus (Waltz) Jush. in litt. (6%), Trachytriletes 
subintortus Naum. (7%), Hymenozonotriletes pusilus 
(IB Ibr.) Naum. (o6ubHo), H. limpidus Jush. in litt., 
Euryzonotriletes variabilis Naum. (3%), Trematozono- 
triletes variabilis (Waltz) var. irregularis (Andr.) Naum. 
(8%), T. bialatus (Waltz) Naum. (8%), T. variabilis 
var. spinosus var. n. (4%), T. gibberosus Naum. var. 
polizonalis Jush. in litt. (6%), Trilobozonotriletes 
inciso-trilobus Naum. (6%), Perisaccus primigenius 
Naum. (7%). 

OTAHUNTeIbHOH YepTolH STOTO KOMMsIeKCa ABIAeTCH 
peskoe lpeoOlaqaHHe MeIKHX CHOp 6e3 OTOpoUKn, 
mvleHuaTbIX Cop BAZa Hymenozonotriletes pusilus (Ibr.) 
Naum., aTakKe BHJOB 43 rpynnpb Trematozonotriletes 
Naum. (30 %). Coxpausetca TakxKe HeO6oNbUIOe KONUUe- 
CTBO CNOp Cc WMpoKOH oTopouKo. Bmetlatomme sToT 


Puc. 1. Teonormueckuit paspes AcHononsHcKux oTMOxKeHUt Uep- 

HHTOBCKOM OMOpHOli CkBaxKMHbI: J — necuaHHK, 2 — anespoaut, 

3 — rauna, 4 —rauna KapOouatuan, 5 — u3pecTHaK, 6 — yromb, 

7 — oppysusy, 8 — KaonMuu3sayua, 9 —nuput, 10 — pactuTenb- 
Hbie octaTKH, 1/1 — dayua 


KOMIWI€KC CHOP OTJIOXKCHHA Mbl OTHOCHM K HMXKHEMY TYJIbCKOMY TOPH3OHTY H 
CONOCTAaBJIAeM 3TOT KOMIIeKc C XVI cnOpoBO-MbWIbIeBLIM KOMMIeKcoM C. H. Ha- 
YMOBOH, BbIJ\eJICHHbIM C10 H3 HH2KHETYJIbCKHX OTIOKEHU y 1. Oraposoli, a TakxKe 
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| AHAJOTHYHBIMH CHOPOBONbIIbUeBbIMU KOMIVI€KCaMM HU2KHETYJIbCKOLO FOpH30HTa 
«BaxuH IIpunatcKoro mporn6a (patton Encxa, 3ao3epuas crpyKrypa) (’,°). 

TakuM 06pa30M, OTJO%KeHMA HWKHETYIBCKOFO TOPM30HTa MbI BbIeAeM 
uHTepBasle 1562—1586 , T. e. OHH HMeIOT MOLLHOCTH 24,0 mo. 

Bpime, B uHTepBate 1548—1562 mM, 3aneraer ramHuctaa Tova Cc JBYMA 
POCJIOAMH H3BeCTHAKA. TIMHbI TEMHO-Cepble MH YePHble, MWIOTHBIe, COHCTHIe, 
/HOTa CJHOAMCTbIe Ha IWIOCKOCTAX HaCJIOCHHA, HeKapOOHATHble, C OOYTIMBIIN- 
MCA PaCTHTebHBIMH OCTATKAMM, MHOra (Ha KOHTaKTe C BePXHHM H3BeCTHA- 
‘}jom) c ocraTKamu cbayHbi Opaxvonog u B STOM ciy"ae — u3BecTKoBUcTHe. Vs- 
€CTHAKH — TeMHO- HM CBeTJO-Cepble, KPelkKHe, MeCTaMM IVJIMHMCTHIe, KpuctaJ- 
juueckHe. HuxKHM M3BeCTHAK, MoutHOcTHIO 0,10 m no KepHy, 3asleraeT B OCHO- 
aHHH TOM, BEPXHHH M3BeCTHAK, MOWHOCTHIO 1,5 M,— B CpemHeli yacTu HH- 
eppasia 1555—1562,0 m. B u3sBecrHakax HaMu ObIIa BCTpeyeHa JOBOJIbHO OOMIb- 
wad PayHa Popamunudep, KoTopyw emle pauee (~%) onpesenuna Taxxe H. E.Bpa- 
‘ekHukoBa. HanOonee xapaktepHpre copmp (no qaHHpm H. E. Bpaxkunko- 
oH HM Haim) Brunsia spirillinoides Raus., Endotira ex gr.similis Raus. et 
Reit!., E. crassa var. compressa Raus. et Reitl., Archaediscus karreri Brady, 
A. karreri var. nana Raus., A. krestovnicivi Raus., A. spirillinoides Raus., 
Eostaffella ex gr. mediocris Viss. Berpeuatorca Takxe THMepaMMHHBbI, aMMo- 
Puucxycn! (A. priscus Rauser), Metkuwe TerpaTaKCHCbI, TeKCTYIAPHUALI U Ip. 
COBEPLIeCHHO OTCYTCTBY!OT TakHe (opMbl, Kak KuseBaTHIe 30mITadbpeHI, 
/PIMUHbI, Kpynuble Endothyra ex gr. crassa, E. omphalota, Archaediscus 
moelleri, A. moelleri var. gigas, Bonopocau Calcifolium, T. e. Kak pa3 Te @opMEI, 
}toroprie B [logmocKkosuom Gacceline (°) u IIpunatckom mporu6e (*) aBa10TCA 
‘apaKTepHbIMH JIA aJieKCHHCKOrO ropH30Hta. M1, Hao6opoTt, B KOMIUIeKce mpe- 
oOslaaroT POpMbl, XapakTepHble JIA BePXHeH YAaCTH TYJIbCKOTO TOpH30HTA. 
| losTOMy MbI CUHTaeM, UTO YKa3aHHbIli BbILe KOMMIeKC XapakTepH3yer BMelato- 
uve efO OTJIOXKeCHHA Kak BepXHeTybCKHe. H. E. BpaxkuuKosa (°) conocTaBAerT 
TOT KOMIVJICKC, Ha3biBaeMbIii eto XIla, c kommeKcoM (bopamMuHudep U3 HHKHeH 


fractu cpuTp! Cif Jlon6acca. Cyaa no cnucky dbopamunudep, KoTOpbiii ona mpu- 
poWuT, XIla KommueKc CuelyeT OTHOCHTb, MO HallleMy MHCHHIO, K BepXHeTYJIb- 
-KOMY TOpH30HTy. 

| Tunnuupiit amekcuuckuli Kommekc @opamunudep yKa3pipaetca H. E. Bpamx- 
HMKOBOHM TOJIbKO B ee XII Kommuekce. 

_ Takum o6pa3om, B uHTepBasie 1548—1562 M MbIBDIJeIHeM OTJOXKCHHA BEPX- 
HeETYJIbCKOFO TOPH3OHTA, KOTOPble COMOCTABJIAeM C AHAJIOFHYHBIMH OTJIOXKEHHA- 
“uu IIpunatckoro nporu6a (7,8), [logMockopHoro 6acceiina (*) u HMxKHel Ya- 
rTb10 cBuTsl Cif J[nenposcko-Jloneukoi Boaquupt ('~*). 

Baume, B uHTeppate 1548—1513 M, 3ameraeT TeMHO-Cepac TIMHHCTaA TOJI- 
lla C MpOCOAMM U3BECTHAKOB, OXaPaKTepH30BaHHad OOMIbHOK PayHou copa- 
MuHMep, yKasbiBaiollleli Ha aleKCHHCKHM BOSpACT FTO TOU (CepeqMHa 3OHDI 


Oyf J}Henposcko-Jlonenkoi BmalHHbl). 


| Wacrutyr reomoruyeckux HayK Tocrynus1o 
| Axagemuu nayk BCCP 20 I 1958 
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PEOJOVH 9 


H. H. PTPHAHEB 


®ALMH YETBEPTHUHDbIX OTJIOKKEHMM HAJIBOJHOW 
AEJIbTbI AMY-JIAPbH * 


(ITpedcmaeneno axademuxom J, B. Haauexunoim 19 II 1959) 


Hagpoiuan fempta Amy-Jlappu OXBaTbIBaeT HH2KHIOIO UaCTb JOJIMHbI STON 
peKH, HauMHad OT NOBOPOTa y 3aNaHBIX OKOHYAHHM OTporosB rop CyviTaH-Yus- 
Jlar ul Jlasiee K ceBepy, Jo Geperos ApasibcKoro MOpA, NepexoA 3fecb B NOJBOs- 
Hylo Jeipty. C 3anaya oHa orpaHHueHa YHHKaMM YCTbypTa, C BOCTOKa — My- 
cTbIHeH Kpi3pii-KyMpl. 

Jlembroppie ocaku Amy-Jlappbu — 3TO THNMUHBIE Ha3eMHbIe OOpas0BaHHs. 
CorjiacHo cTraquiHomy mpunuuny ('), OHH OTHOCATCA K paBHHHHO-JOJIMHHOMY 
(balluasIbHomy lloscy. XapakTepH3yIOTCA aJIeBPHTOBO-IVIMHUCTHIM COCTABOM C NO 
YMHEHHbIMH MeCuaHbIMH OCAAKaMH, ObICTpOH (allHaJIbHOM H3MCHUMBOCTHW B pa3- 
pese HW Ha Moan. 

UerpepTuuHad TOJILa AeIbTbI 3asleraeT Ha pa3MbITOM NOBepXHOCTH BepXHeMe- 
JIOBLIX, M@CTAMM [laJIeCOreHOBbIX OTJIOXKeHHH **, MpeCTaBJIGEHHbIX CHHEBATO- 
CepbIMM PIMHaMH VM MepresAmu M COXepxKalllHX MpoOMacTKH H3SBeCTHAKOB HM MOPp- 
cKylo (ayHy dopamMuHH@ep u ocTpakoL. 

MoulHocTb OTJIOXKeHHH JeMbThI Pa3sJiHUHa: YBeJIMYHBAeTCA B IeJIOM B OCeBOL 
ee uaCTH H YMeHbIlaeTCA B KpaeBbIX yuacTKax. B pa3pe3ax OypoOBbIxX CKBaxKHH 
y r. UnmOan uw B 25 KM K 3anajly OT HeFO MOLHOCTh 4YeETBEPTHYHON TOV 
(aHTponoreH) BMeCTe C COBPeMeHHBIMH OCaKaMH paBHa 70 M; B Apyrux mecrax 
ona KoueOeTCA OT 35 Jo 142 M. IIpu stom coppeMeHHbIM NOKPOB JebTHI, OOpa- 
30BaHHbIM C KOHWa NocieqHeH Tpancrpeccuu ApanbpcKoro mops (oTomKeHUuA 
c dayHou Cardium edule), onpefennerca B 12—15 . 

B oTJO2%KeHUAX JebTbI HAOMIOLAeTCA OTUETMBOe PHTMMYECKOe CTPOeHHe UX 
TOM. PATMHUHOCTh MpOABAAeTCA B NepHOAMYeCKO CMeHe MaKpO- UM MUKpota- 
WH H UX Pa3MMUHbIX JIMTOreHeTH4eCKUX OCOOCHHOCTAX —— MeTporpaduyeckom 
cocTaBe, OKpacke, CoJlepxaHuH Cosel. Ha sto OCHOBe OTMOKeHHA MeMbTHI pac- 
WIeHEHbI Ha YeTHIPe PHTMMYeCKHE eAMHUIbI — PHTMONAUKH, XOPOIIO YyBAS3bI- 
BarollWech B paspe3saxX CKBaxKHH BepXHel “YaCTH MWIOWawH HayBOMHOH JebTp 
(puc. 1). 

B uerBepTHuHnol TOME JeNbTbI YCTAHOBMEHbI Te 2%Ke Makpotballun, Kakue Ob 
JIM BbIJeJIeHbI H B COBPEMeHHBIX ee OCaKax (?): pycoBaa, NOMeHHAA, O3ePHO- 
OoOTHAA, TAKbIPOBUAHAA U 90/I0Baa***. OnHako OObeMU pacmpocTpaHeHHe uD 
CyUeCTBEHHO OTJIMUAaIOTCA. 

Pycnaopaxt Makpodauna. B ee cocrape ycraHoBeHbI riaBHo: 
pycloBad M BTOPOCTeneHHOpycioBaA MUKpodann. 

[naBHopyciopad MMKpodaluA WHpOKO pacnpocrpaHeHa B TOMULe OCaKor 
OceBoli (€HTPaIbHOH COBpeMeHHOH) yacTu JenbTH. OrnoxKeHa KPyMHbIMM To 


* Visyyenbl mo MaTepvamaM GypoBbIxX cKBaxkuH (KepH), MpeqocTaBseHHEIX Vucrutyror 
«Cpea3rumpoRoAXAONOK» ¢ HCHOMb3SOBAHHEM PESyJIbTATOB AMUHBIX MOseBLIX UccMeOBaHULi, npo 
BeNe€HHBIX CopMecTHO c B. M. Ilonossim u K. A. Ha6nesnm (2). 

ha sae oTiox%KeHHA onpegzeteH M. H. Tpammom (autponoren, maneoren) u E. A. Ky 
KOBOH (Mew). 


*** B paspese COBpeMeHHBIX OCaJKOB JeNbTH Ha puc. | oToOpaxken Oomee NOH cocTa: 
MUKpoalHi, ueM B YeTBEPTHUHEIX. 
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CTOAHHO JlelicrByrollimu pyciamu Amy-Jlapbu, mpoTeKaBLIHMH B OCHOBHOM 
B Mipejleax COBpeMeHHOM MpaBoOepexXHO YacTH JesbTHI. B nonepeuHoM popu 
JICJIbTbI MIABHOPYCJOBbIe OCALKH MPeACTABAIOT JIMHSOBMAHBIe Tela 3HAYHTEJIbHOK 
mMoujHoctu (10—15 m) 4 mpoTaAxKeHHOCTH (KHJIOMeTPbI — B MOMepedHOM CeyeHH 
JleIbTbI HM JeCATKH KHJIOMeTPOB — B MIpOJOJIbHOM), GOovlee BBINYKIbIe B CBOeL 
BepXHeli MIOCKOCTH, Pe3KO pa3srpaHHYMBalOTCA OT MOACTHJMAIOUMX M MOKPbIBalo: 
UX UX cau. CocroaT U3 CepbIx, 2KeJITOBATO-CepbIX MH OypOBaTHIX CpeHe- | 
KPYMHO3ePHHCTHIX, Pe2Ke MCJIKOSEPHUCTHIX KOCOCJIOHCTHIX AaJIEBPUTOBBIX ICCKOE 
C MpOcOAMH MOMMeHHBIX, HHOFLa O3ePHO-OOJIOTHBIX aJIeEBPHTOBO-IJIMHHCTHIX 
ocalKos. B BepTukKasIbHOM paspe3ze TOM OCaKH TlaBHOpyCcJOBOH MMKpoda: 
IMM pa3BHTbI B CpefHeH ee YaCTH H 3HAYHTeJIbHO YMeHbIMalOTCA B KOJIMUCCTBE 
M MOIULHOCTH JIHH3 — B BepxXHel. 

BropocteneHHopyculoBad MUKpotbalua pacmpocrpaneHa Ha BCeH H3y4eHHOF 
yaCTH JeJIbTbl, HO TaK Ke, KaK H TlaBHOPyCJOBaA, OoJlee pasBUTa B WeHTpaJIb: 
HbIX €€ YUaCTKAX; B paspese TOM HaGsIOAaeTCA BcIOMy. OOpas0BaHa HeENOCTOAH: 
HO JelHCTBYIOULHMH, YaCTO MUIpPHPYyIOWMMMH BOAOTOKAaMM — OTBeTBJICHHAMH 07 
riaBHbix pyce. IIpexctaBseHa MaJIOMOULHbIMH, B MOMepe4YHOM Ce4eHHU, KOPOT- 
KMMH JIMH3aMH MeC4UaHO-aJIEBPHTOBbIX OCAKOB, HepeAKO KOCOCJIOHCTHIX H CTpy- 
YaTO-CJIOHCTbIX, OYPOBATbIX, 3eJIEHOBATO-OXPHCTHIX H CepOBaTbIX, C MATHAMH 
THAPOOKHCJIOB %ele3a WH PaCTHTeJIbHbIMH OCTaTKaMH. 

TloimeHHagw (NON0HHAA) MAaKPOWaAWHA IWHPOKO pasBuTa 
B pagpese HU Ha MvuolWlayqu, Golee pacmpocTpanena Ha JIeBOOepexKHOH, OHH KEH- 
HOM uacTH JeMbTH, OOHIbHO 3aMBaeMOM MaBOAKOBbIMH BOaMu (MOJIOAMH). 
OcaKU CIOXKEHbI AJICBPHTOBbIMH PIMHAMH HW TIMHMCTHIMH aJleBPHTaMH, FOPH3OH- 
TAJIbHOCJIOHCTHIMH, TYCKJIbIMM OYypOBaTbIMH, OXPHCTO-KpaCHbIMH, 3eJ1eHOBAaTO- 
OXPHCTbIMH, MATHHCTbIMH, C PaCTHTeJIbHbIMH OCTATKaMH. SHAUHTeIbHO BbIep- 
YKaHbI 10 MWIoWlaqH Ha JIeBOOepexkbe H USMEHYHBbI Ha MpaBoOeperxkbe AeJIbTHI, 
rye MepecuanuBalorca C OCafKaMM BTOpocTeneHHOpycsioBonH cbamuu. MoutHocrt 
MOHMeHHBIX OCAJ\KOB BapbupyeT B Tpefleax OT JeWMMeTPOB JO HECKOJIBKUX MET- 
poB HW pesqKo Jocturaer 8—10 M. 

OsepHo-60070THAA Makpogdawunas. Tak xe Kak UH B COBpe 
MCHHBIX OTJIOKCHHAX, PA3BHTa IIPCMMYLULECTBEHHO B 3allaqHOW 4acTH JeJIbTbI 
Coulee OAPONPHATHOH WIA POPMHPOBAHHA 3aCTOHHIX Palluu, pexe oTMeUaeTCS 
Cpe MOMMeHHBIX H PYCJIOBbIX OCAKOB BOCTOUHOH YaCTH JebTbI. YCTAHOBJIEeHE 
B PpasJIMUHbIX YaCTAX YeTBePTHUHOK To. [lpeqcrapseHa CHHeBaTO-CepbIMU. 
IMATHHCTBIMH (Pp2xKaBble, PHOJIETOBbIe, 3eJIeHbIe TOHA) TIMHaMH C OOyriepoweH 
HbIMH OCTaTKaMM PaCTeHHH HM MpecHOBOAHOK dayHoH ocTpakogx, (Cyprideis lit. 
toralis Br. u gp.). 

TakbpoBuhHadA Makpogauua. B paspesax ckBaxkMH ycTa 
HOBJIeHa B HEMHOrMX MecTax. Mcxoa 43 WMpoKOrO pacmpocTrpaHeHuA TaKbIpO 
BHHBIX (HM TaKbIPHbIX) (ballu Ha MIOWaLH COBPeMeHHOH ebTHI, OTMOXRKeHUA eC 
B UeTBEPTHUHOH TOVIUe, MO-BHAMMOMY, He MeHee 3Ha4HTeJIbHbI. XapaKTePHbIM} 
JIA TAKBIPOBHAHON PalHu ABJIAIOTCA OOPa3llbl KepHa, H3BJIEUeHHbIe M3 CKBaXKU: 
HBL y r. UnmOaa c riyOun 51, 58u 59 M. Sameraer3yqecb cpequ 3eeHOBaTO 
XKEJTHIX MPHPyCMOBO-OapxaHHbIx MeckoB. ITIpeycraBleHa MIMHHCTbIMM aJleBpH 
TaMH HM aJIeBPHTOBbIMM TVIMHaMM, OOAaalOULMMM OTYeTIMBOM TOPH3OHTAaJIbHO! 
CJIOMCTOCTbIO, C TOJMMMHOH COHKOB 2,o—3 MM; KaK HM CJIOMCTOCTb, CTOJIb KI 
YaCTO H3MeHACTCA HM OKPAaCKa OCAAKOB, YepeyaCb OT CBeTOM KPaCHOBaTO-Ox pu 
cToH Jo Oomee APKOH OxpucTo-KpacHoH.Bo BCex yCTaHOBJICHHbIX MYHKTAaX Ocal 
KH OTHOCATCA K NepBHYHOK (TaKbIPOBHAHON) cbaiun, OOASAHHOH OTMOXMKeHHIO et 
B NOHMe PeKH BO BpeMA pa3JIMBOB. 

JonmonaxA Makpodauusa. Boerens! upupyciopo-Gapxanuan | 
BTOPHYHO-OapxaHHad MUKpodaluu. 

IIpupycmopo-Oapxanuble necuaHble OCaqKH BOSHUKIM B pesyJbTaTe MepeBen 
BaHHA BeTPOM PYCJIOBbIX HM MOMMCHHbIX OTOXKEHHH, MOITOMY BCTPeyaloTCA COB 
MECTHO C HUMH, OOpasyA KPyMHble CKOMIeHHA OapXaHHBIX rps u Oyrpos. B pa3 
pe3e YeTBEPTHYHOK TOVIMH HavOoulee MOULHbIe HX OTJIOXKeEHHA yCTaHOBJeHI 
B HW2KHHX ropusouTax. IIpescTaBeHb! MeIKO3ePHHCTLIMH 3eJICHOBaTO-OXPHCTEI 
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M MleCKaMH HM asleBpHTaMu. Coflep2KaT OOJOMKH PaKOBMH MpeCHOBOAHEIX OCcTpa- 
Il. 

Bropvuno-OapxaHHad MUKpodaluA MpekcraBAer MepeoTO2X*KeHHbIe 3OJOBO- 
BHHHHbI€ MaTepHKOBbIe MecKH MycTblnH Kpi3pwi-Kym — 3eeHoBaTO-xXKeJITHIe, 
POLO OTCOPTHPOBaHHHble, C OKPYIMICHHbIMH 3e€PpHaMM KBapll-NOeBOLIMATOBOrO 
cTaBa. 

Paccmorpenue JlesbToBbix (paul Amy-J[appu B npefenax u3y4eHHoH miomalHn 
O3BOJIACT OTMETHTH CJleAylouiMe HaHOoslee BaXKHbIe ITAMb!l B KU3HU ZTOM PeKH. 

1. HanOoubmaa axtuBHocth Amy-Jlapbu OTHOCHTCHA KO BpeMeHH OTOMKeHHA 
eHeH YaCTH YETBEPTHUHOH TOM, Pe PeKOH HaKOMJICHbI MOLLHbIe HW BBbILep- 
aHHble Ha MIOWalH WpaBoOepexHoH AeIbTbI rpyOble pycoBble (raBHOpycso- 
ple) OCaKH. 7 
2. Amy-Jlapba WIM OTAeIbHbIe KPYMHBble ee IPOTOKM CBOe Kpalinee BOCTOUHOE 
OJO*KeHHe 3a BPeEMA CPOPMHMPOBAHHA eIbTLI 3AHHMAaJIM Ha MepHMaue r. Ke- 
HJIM HW BO BCAKOM CJlyyae He pacipocTpaHsAuch Janee r. UnmOaa. 

3. CoBpeMeHHoe TMolo%KeHve OCHOBHOTO pycia Amy-Jlapbu Ha mnuomlaqu 

|CJIbTbI ABJIACTCA B TO Ke BPCMA HU KPaHHUM 3allaJlHbIM ee NOJOXRKeHNEM 3a BPeMA 
JOPMUPOBaHHA JeIbTOBLIX OCAKOB. 
_ 4, Cmeulenne ocnopxoro pycaia Amy-Jlappu kK 3analy mpoucxoquso B Hayase 
TULOKEHHA JCJIbTOBLIX OCANKOB 3a CueT OOWWerO YKJOHA B 3TOM HalpaBJIeHHU 
OUeETBEPTHYHOH PaBHHHbl; MO3{Hee peKOM HaKOMMaCb MOWLHaA TOMA pycJo- 
5IX OCaXKOB, OOYCIOBHBIUMX 3HAYHTeIbHYIO BLINYKJOCTb NoNepeyHoro. NpoPHA 
@JIbTbI H OTTECHHBIIHX OCHOBHOe PyCJIO peKH B 3aNaHylO, HanOoslee NOHMKeH- 
‘ylO 4“aCTb JeJIbTOBOH PaBHHHbl. 


MuctutyT reonoruu Toerynuso 
Akazemun Hayk Y3CCP 2 JUL NS 


LIMTHPOBAHHAS. JIATEPATYPA 


1B. HW. Tlonos, Tp. wtonpcxol ceccnv AH Y3CCP B 1947 r., Tamxent, 1948. 
B. UW. Tonos, H.W. Tpungnes, K. A.Ha6ues, Jluronorua kaltHosoicKux 
omacc Cpeqnett Asun, 4. IIT, danuu paBHuHHo-ONMHHEIX (~opMauMit (Ha IpHMepe COBPeMeHHEIX 
ALBOAHONeITORHIX oTMOKeHUI p. Amy-Jlappu). Haq. AH YsCCP, Tamxent, 1956. 


165 


Jloxnayn Akanemuu nayr CCCP : 
1959. Tom 127, Ne 1 ; 


: 


TFEOJOrHA 


HW. A. KOPOBKOB u P. K. MAKAPOBA 


K CTPATHPPA®HH MAJIEOPEHOBbBIX OTJIO)KKEHHM HA3SOBbEB 
AMY-JIAPbH B CBS3H C HOBbIMH HAXOAKAMH MOJLJIKOCKOB 


(I1pedcmaeaeno axademuxom A. Jl. Anuunom 28 IT 1959) 


B 1957 r. mameontosoro-crpaTurpaduyeckand mapTua Y30ekckoro reosloru- 
yeCKOrO YMpaBJIeHHA MpOusBOMMIa TeomormueckHe paOoTbl B HU30BbaAxX Amy- 
Jlapbu, BO BpeMA KOTOPbIX KaK B eCCTECTBEHHBIX BbIXOJaX, TAK HW B KepHax Oypo- 
BbIX CKBaXKHH OblWIM COOpaHbl PaKOBHHbI MOJIJIIOCKOB, H3y4aBIMeCA aBTOPaMu 
COBMeCcTHO B JleHHHrpayCKOM rocylapCcTBeHHOM YHMBepcuTere. 

[laneoreHosble OT02%KeHHA B HU30BbAX Amy-Jlapbu, Tak 2Ke KaK Ha 1OXKHOM 
MW 3amayHOM noGepexkbax ApasbcKOro MOPS, HMEIOT MOLLHOCTH, He IIPeBbILLarOllly1o 
225 mM. OHH TpaHCrpeccHBHO 3aJleraloT Ha BEPXHEMEJIOBLIX MOpoax, OTAeMAACb 
lpocuioem rpaBemtuTa. CooTHolleHHe MaJleOreHOBbIX HM MeJIOBbIX MOpO Ha 3a- 
maHom Gepery ApaspeKoro Mops y Mpica AK-TyMcCyk JeTaibHo u3yyeHo A. JI. 
AnwuMubm (*). Sfecb caMbIMM ApeBHHMM NopowaMH MawleoreHoBoro Bo3pacTa 
ABIAIOTCA HeOOMbWIOK MoulHOcTH (12,95 mM) HYMMYJIMTOBbIe H3BECTHAKH, KOTO- 
pble B HH2KHeH uaCTH COJepxKaT CPeAHEIOUEHOBbIe, a B BEPXHeH — BepXHesoLle- 
HOBbI€ HYMMYJIMTbI M MewKHe dbopamuHndeppl. CKBaxKHHbI B paloHe r. Unm- 
6a, Kapa-y3ax, Taxta, Kynbip noKa3aIv, uTO M B HM30BbaAX Amy-J[apbu ma- 
JICOreHOBbI€ OTJIOXKCHHA WMeIOT B OCHOBAHHM HeOONbuwIOH MoulHocTH (0,8 — 
4,5 M) MJIOTHBI, Geb, HeCKOIbKO MeCUaHMCTHIi H3BECTHAK C MIMPHTOBbIMU CTSH- 
2KCHHAMA UH COCPOpHTOBOK rasIbKOH BHH3Y MC MpocioeM rpaBesIuTa Ha KOHTaKTe 
C BePXHeMeJIOBbIMH Nopodamu. Kak u Ha MbICe AK-TyYMCYK, H3BeCTHAKM B HU3OBbAX 
Amy-Jlapbu noKppiparorca CepoBaTO-KOpH4HeBbIMU YIIOTHCHHbIMA MepresAmn, 
yepeXyIOWMMHCA C MePpreJIHCTbIMH CBeTJIbIMA H3BeECTHAKAMH OOILel MOULHOCTHIO 
40—45 m. Ha mpice AK-TyMcyk B aHaJIOrM4HbIX Moposax HaleHbl 3yObl ppd u 
MeIKue (popamunudeprl ((°), crp. 267), ompeyeiatoulue BeEpXHe3OLLeEHOBbI BO3- 
pacr. B Husoppax Amy-Jlappu B MpocioAX H3BeCTHAKOB BCTPe¥eHbI PaKOBHHBI 
Anomia sp. u Variamussium, Tlocnequue 61u3ku K V. captiosum Korob.((), 
crp. 481) u3 cpeqHes0lleHOBLIx OTMO02%xKeHHH CepepHoro KapKka3a, HO OTMUAIOTCH 
CHJIbHO OCMaOIeHHOH PalMabHOl CKYbITYpOH MeBLIX CTBOPOK. Takue xe pa- 
KOBHHbI H3BeCTHbI H3 BePXHeH YaCTH TaCapaHCKOM CBUTbI MHOrHx MecT Kas3ax- 
cTaHa HW B CXOJHbIX Nopofax KuispiiKymos. MW. A. Kopo6KoBnim noxo6uble pako- 
BHHbI HAXOJMIMCb B OCHOBAHHH CyloeB C Lyrolepis caucasica Rom. Ha CespepHom 
Kapkase. Oreaacbh MpOCOAMH CBeTJIbIX M CBeTJIO-CepbIX KpenKux Mepreseii 
o 6 M MOlHOcTH, Ha BCeH TeppuTopun Hu3oBuH Amy-Jlappu 3ameraeT BecbMa 
BbIJepKaHHadA TOMa MePreMCTHIX PIHMH, MOWHOCTHIO Jo 60 M. B nuxuHel yacTu 
OHH WIM KMPMHUHO-KpacHble, WIM MaMHOBBIC, A B BepXHeH CBeTO-3e/1eHBIe: 
B Tome MepremucTBX TMH ObWIM HalifeHbl CmeLywoulMe Bub MOJIIOCKOB: 
Variamussium fallax Korob., Palliolum mayeri Hofm. var. laricata Korob., 
Gryphaea brongniarti Bronn var. queteleti Nyst, Astarte lbosqueti Koen., 
Dientomochilus cf. planus Beyr., Fusus sp., Cyrtodaria transcaspica Korob. 
et Miron. u Isocardia eichwaldiana Rom. var. mica Ovetsch.*. 


* [ipa nocreqHux Bua HalifeHbl B OOHa‘KeHHAX Ha BOSBEILeHHOCTH Benptay. 
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Puc. 1. 1 — Nucula compta Goldf., 2; 2 — Nuculana perovalis Koen., 4; 
3 — Abra bosqueti Semp., 4; 4 — Cardita lucovichi Ruch., 6x; 5 — Astarte 
bosqueti Koen., 4; 6 — Astarte ustjurtensis Iljina, Hart. pea.; 7 — Variamus- 
SVL Glen PAKS te Variamussium fallax Korob., 2x; 9 — Chlamys (Forma 
acommodata Pseudamussium) cossmanni Koen., 4%; 10, 11 —Chlamys 
cisaralica sp. n. (J0—ronorun, 2%, // —naparun, 6%); /2 — Palliolum 
mayeri Hofm. var. laricata Korob., 2; 13 — Cuspidaria variocostata Korob., 
Hat. Bew.; 1/4 — Cuspidaria ninae Korob., 2x; /5— Corbula conglobata Koen., 
2»; 16 — Pleurotoma explanata Koen., 3x; 1/7 —Scaphander  dilatatus 
Phill., 4x; 18 — Dientomochilus cf. planus Beyr., 4; 19 — Ficus cras- 
sistria Koen., 4; 20 — Aturia zigzag Sow., Hat. pen.; 2/ — Gryphaea brongni- 
arti Bronn. var. queteleti Nyst., 2x; 22 —Cyrtodaria transcaspica Korob. 
et Miron., Hat. pren.; 23, 24 — Isocardia eichwaldiana Rom. var. mica 
Ovetsch. 1—6, 9, 13—I/7, 19 — onuroueHopble (XaqyMcKve) Momn1ocKH H3 pali- 
ona r. Unm6an; 7 — 12, 18, 21 — 24 — pepxHes0lleHoBble MOWKOCKH H3 paloua 
r. Uum6an 


JkAH, 1, 127, Ne 1, Kopo6xos, Makaposa 


| QOTOT KOMIMVIeKC BUOB 3aClyxKUBaeT OoMbUIOrO HHTepeca, TAK KaK BKOUAeT 

HbIl, OU€Hb XapakTepHble AA OeOrIMHCKOorO ropH3oHTa cPopamuHUuepoBelx 
toes CepepHoro Kapxasa (a B YacrHocTH Aid 30nbI Variamussium fallax (2), 
4 BUMbl, YaCTO BCTpeualoll\Mecd B HMXKHEM YACTH YeraHCKOH cBUTHI. Cyrtodaria 
lranscaspica Korob. et Miron. u Isocardia eichwaldiana Rom. var. mica 
vetsch. MOMHMO 4eraHCKOli CBHTbI H3BeCTHAI B UcbapuHcKol cBuTe 
petueit Asun. 

Had MepredibHbIMH riMHaMH O€3 MpH3HakoB HEeCoracuA saseraioT CepoBaro- 
eJIEHbIe TOHKOCJIOMCThIe HeKapOOHaTHBble TIMHbI AO 120 m Mouuocrpt1o. B nuxKuHeli 
“acTH 9THX TIMH BCTPeyeHb! MevIKHe HyMMyIMTHI. BraimHax OOHapyxKeHbI Cule- 
MyroWwWWe BUbI MomocKoB: Nucula compta.Goldf., Nuculana perovalis Koen., 
‘Astarte bosqueti Koén., A. ustjurtensis Iljina, Cardita (Venericardia) luco- 
vichi Ruch., Bathyarca saxonica Koen., Cuspidaria variocostata Korob., C. 
ininae Korob., Corbula conglobata Koen., Ficus (Fulguroficus) crassistria 
i se Pleurotoma explanata Koen., Scaphander dilatatus Phill. Bonpumu- 
(TBO BHJOB H3 STOO KOMIWI€KCa OTHOCHTCA K 4HCY HavOomee XapaKTepHbIx 
IBHOB AJIA XayMCKOro TOpH30HTa MalikoncKoh cBuTHI KapKa3a. B wesloM STOT 
KKOMIMIEKC OMpeeAeT ONHTOUCHOBHIi BOSPAaCT 3e/IeHbIX HeKaPOOHATHHIX MWIMH 
cbse Amy-Jlappu. | 

B mopolax HWKHeli ¥aCTH BePXHE9OMEHOBbIX OTJOXKeHUH, BCKPbITbIX Oype- 
Hvem y cen. UnmOali, oOHapyKeHbI [Be JeBble CTBOPKH HOBOTO BUAa, AMarHo3 
KOTOPOrO MpuBOMNTCA HWxKe. 


Ciniva it ys Ci saliva a te.a sD. 0, 
Pue. 1, 10, 11 


Tuaruos3. Jlesple crsopku MasleHbKue (quametp 4,5; 8,0 mm), o6plu- 
|HOrO MeKTHHOMAHOTO O4epTaHHA, C aluKaJIbHbIM yruiom ~100°, c payuanbHon 
M KOHUeHTPHYeCKOH CKYJIbNTYpOH Ha Hapy2KHOH NOBePXHOCTH HM yKPpeNNTeJb- 
HbIMH paflMaJIbHbIMM peOpaMH Ha BHYTPeHHeH. Pafuasbubix pedep 50—d2, 
(Onu JByX NOpsAAKoB, vellyiuatpie. Uenryuku peOep nepBoro nopsyka Oyrop- 
\WaTble BBeEPpXy, OCTPOTpeyrosbHble B CpefHeli YacTH peOpa H MOAKOBOBHAHHIe 
BuHu3y. Uentyuku peOep BTroporo nopayKa wwHnopufuble. MexpedepHble mpo- 
M@XKYTKH y MasuanbHoro Kpaax B 2—3 pa3a wupe peOep. KontentpHyueckue 
‘peOpa oueHb TOHKHe, ycaxKeHHble wumuKamnu. IIpomexyTky Mexyly IByMa Yellyh- 
-KaMH OCHOBHOTO paflMasIbHoro peOpa cooTBetcrByer 5—7 KOHILCHTpH4eCKHX 
peOppmmex. IlepenHee Gompitee yulko HeceT 7, a 3afHee 4 payMabHBIX peOpa. 
Ha puyrpenuei mopepxXHOCTH MOMMMO HeraTHBHOM CKYJIbITYpbIBUAHO 12 yKpe- 
‘TIMTeIbHBIX peOep, HAYMHAaIOIMXCA Ha PasIMUHbIX PaCCTOAHHAX OT MAKYIUKU U 
OKAHUMBAIOIWIUXCA Ha Pa3SHbIX YPOBHAX BOJM3H MaJIMaJIbHOrO Kpaa. 

| Ban3kHe BUbI HEM3BeCTHBI. 

Matepuam xpanutca B My3ee kaceyphl ucropuuecKkou reosornu Jlenuurpay- 
-¢Koro rocyfapcTBeHHoro yHuBepcutTera. 


| 


JleHuHrpaycKult rocyfapCTBeHHbI yHHBepcuTerT Tloctynuao 
um. A. A. )KmanHoBa 27 II 1959 


IMTHPOBAHHAS JIHTEPATYPA 


| 1 Y. A. Kopo6xKos, Tp. Teosoruyeckoh cayx6n Tposuepru, s. 9, 1937, 
A. Kopo6xos, Tp. Hedranoro reow.-pasB. uuHcr., cep. A, B. 113, 1939. 
JI. A umun, YTeonorua Cesepxoro IIpuapanpa, M., 1953. 
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PEOMOLH A 


B. M. MOPAJIEB 


BO3PACT YJIbTPAOCHOBHDbIX HW LIEJIOUHbIX MOPOL 
AJIMAHCKOFO WTA 


(ITpedcmaéreno axademuxom H. M. Cmpaxoeoim 11 IT 1959) 


3a nociemHve ros (1954—1959 rr.) B mpolecce mpoBeqeHuA aspoMarHUT- 
HbIX, FeOJIOFO-CbeMOUHBIX HM MOMCKOBbIX paOoT Ha AsfaHcCkoM WMTe reosoraMu 
MIpOUSBOACTBeHHEIX OpraHv3auna Munuctepcrsa reoJiorMu MW OxpaHbl HEAP ObIIO 
OTKPbITO H€CKOJIbKO MACCHBOB Ie/IOUHbIX HM YJIbTPpaOCHOBHEIX Mopod. Ilepsoe 
Bpema (fo 1957 r.) stu cBoeoOpasHble MIaTPOPMeHHble MaCCMBbI WeHTPaJIbHOTO 
THMa HeKOTOpbIMu ucciesqoBaTenamu (B. B. Apxanrenpexaa, A. I. Kan, C. I. 
CTroAJIOB HM Ap.) OTHOCHIHCb K KOMIVICKCY MOCMeIOPCKUX MHTPy3HH WeOUHbIX 
MH CYOULEOUHBIX (eOUHO-3EMEJIbHbIX) NOPOA, WHPOKO pacnpocTpaHeHHBIX Ha 
AnaHCKOM ILMTe WM MOyYHBINMX JOCTATOUHO NOHOe OcBellleHHe B paOoTax 
lO. A. Buan6una, lO. K. Jisepanoscxoro (',*) u ap. llo3qHee 6bina BbicKasaHa 
MbIcdIb (LO. K. J[3epanoscxul, B. M. Mopaues, H. J. 3nenxo, A. A. Enbanos) 
O HeoOxosuMOocTH OG6beHHEHHA UHTPY3HU YJIbTPAaOCHOBHbIX — ILeJIOUHbIX 
MOpo B OCOObIM KOMMIeKC, OTJMUHbIM OT KOMMIeKCa LeIOUHbIX HU Llelo4- 
HO-3€M@JIbHbIX MOPOA, OMHAKO TakxKe MpwHaviexkalluH MO BPeMeHH CBOe- 
ro oOpa3soBaHua K Me3030licKol ape. IIpuHOmusuTeibHO B STO %Ke BPeMA CTAaJIu 
U3BeCTHBI WaHHble H. H. Tepaxopa u A. 1. Ilyxapepa (*) 0 6omee ApeBHeM BO3- 
pacTe yJIbTpaocHOBHBIX Mopox MuarauucKoro MaccuBa (M0 CpaBHeHHIO C CHeHH- 
TaMH) H O HawHuHH B AfaHcKOM paHoHe raJibKM UleIOUHbIX TOPO B OTIO*Ke- 
HHAX CpefHelt UH BEpXHeli OPI, YTO NOSBOJIMJIO STHM ABTOPaM OKa3aTb CYLLeCTBO- 
BaHHe Oovlee JpeBHHX (YeM MOCTeIOpCKHe) HHTPY3HH WLeOUHbIX HW LWLeJIOUHO-3e- 
Me@JIbHBIX NTOpoy. Onvpasich Ha ykKa3aHHble JaHHble H YUHTbIBAA MaTepHaJibl 
B. B. Apxanrenpexon uv A. A. Enbanopa (1956—1957 rr.) no Kongepcexoli un- 
TPy3HUu, Pe STHMH reoloraMH TakxKe Obl YCTAHOBJICH OTHOCHTEJbHO Goslee [pes- 
HHH BO3pacT AYHHTOB HW MHPOKCeHHTOB NO CpaBHEHHIO C JHOPHTaMH, MOHILOHH- 
TaMH M UeOUHBIMH Noposamn, IO. M. Mletiumann (1958 r.) Brickasam npegnouo- 
~keHve (*) 0 BO3MOXKHOH MPHHALIEKHOCTH YJbTPaOCHOBHBIX H LLe/IOUHO-3eMeIb- 
HbIX MOPO K pa3JIM4HbIM HHTPY3HBHbIM 30XaM. 

Hosple WaHuble, Mouwyuenuple B 1958 r. H. JI. Sneuxo, JI. UW. Maxonnuoii 
A. H. Munro mp usyyenuu VurusniicKoro MaccuBa WeOUHBIX MOpOs, 103B0- 
JIAIOT PelUMTb OCTAaBaBLIMHCA JO TOFO OTKPHITbIM BOMPOc O BO3pacTe KOMMIeKca 
YJIbTPaOCHOBHBIX H WeOUHBIX Nopox AmmaHcKoro muTa. 

YkKa3aHHBIMH UCCeLOBaTeAMM ObIWIM NOLTBeEpXKLeHbI HaGmoReHna B. A. Ap- 
MovlioKa (°) O CylecTBOBAaHMM B cpeqHemM TeyeHuu p. Murnau oKemOpniicKoit 
(mpeMoJomcKoh) Kynoloo6pasHOH cTpyKTypbl Auametpom oKoo 12—15 xm, 
MMerolleH B IJlaHe OBaJIbHY10 (opmy. B aqpe MuruauticKoro kynoa oOHaxKalorcs 
MpOTeposoncKue THecbl, aMPMOOMMTHI HM TpaHUThl, NpOpBaHHble WHTPysneit 
WeNOUHEIX TOPO. KpbwibA COx*KeHbI TeppHreHHO-KapOOHaTHbIMA Mopoyamu 
CHHHMCKOrO KOMIMIeKCa, B COCTAaBe KOTOPOFO BBIJeAIOTCA OTJOXKCHHNA OMAaXx- 
THHCKOM, 9HHHHCKOH, OMHHHCKOM, MaJITHHCKOM, WMMaHMHCKOH, axaHAMHcKoli 
M KaHbIKCKOM CBUT. YIvIbI MaeHHA NOPOA CHHMUCKOTO KOMIWIeKca BOH3H Mpo- 
TepO3OHCKOrO Apa HepelKO JocTuraroT 90° u nouTH Bese He MeHbIIe 70—80°, 
Ilo Mepe yfalenuaA oT WeHTpa yrubl NaqeHuA B CHHMHCKUX Moposax ObICTPO 
yMeubulaioTcx 0 50—30° u B 3—5 KM OT KpaiHUX BEIXOJOB MpoTeposos cocTaB- 
JistoT Bcero 5—10°. 
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TakuM o6pasom, ycTaHaBsIMBaeTCA CyllecTBOBaHHe cBOeOOpasHO KYNOWIO- 
AHO (ManMpooOpasHoli) CTpyKTypbI, B KOTOPOl BOKPyr MpoTeposolicKoro: 
pa HaOsofaetca KpyTOH usrn6 COeB Mp CHOKOMHOM, NpakTM4ecKU TOpu30H- 
JIbHOM, 3aJleraHHH MOCMeHUX Ha OFPOMHBIX, NO WIOWa, COCeLHUX TeppHTO- 
ax. PacnoslaraiouMica B WeHTpalbHO “YaCTH KyMONa MaCCHB HiOuMT-Melb- 
MIMTOB OKPyxXeH KOJIbILOM He*eIMHOBbIX, KAHKPHHUTOBbIX M pyrux cHeHH- 
B, BMelalOlIMX KMJIbHbIe Tela KapOoHaTuToOB. KoHleHTpHyeckoe crpoeHHe 
\HT MWJIMMCKOrO MaCCHBa, TaK Ke KaK MH APyrHX HHTPy3Hit YTOTO KOMMJeKCa, NO]- 
pKuBaeTCA TeM, 4YTO CpeAH MpoTeposolickHx THeMCOB, B pa3JINYHOM CTeneHH 
@HATH3HPOBaHHbIX, MMeCIOTCA XVII HM Tela HeMpaBMJIbHOM POpMbl, CIORKeHHbIe 
(peJIMHOBbIMH CHCHUTAMH M KapOoHaTHTamH. Kynomoo6pa3Had CTpykKTypa, aHa- 
THUHAA ONMMCAHHOH BHIUE, H3BECTHA HB ApyromM yuactKe AjaHcKoro WMTA. 
a KonjlepcKoM MaccCHBe YJIbTPpaOCHOBHBIX — ILeIOUHbIX MOpod HaGsmopmaercs 
4HO TaKOM 2%e Pe3sKHH M3rHO ClOeB OCaOUHbIX CHHHMCKHX NOPO BOKpyr 
HTPy3HH, Kak HW Ha Vurusan. CreqopaTeibyo, U 3ecb uMeeTCH KyNOM006pa3- 
jad CTPyKTypa, BNONHe aHawioruyHada MurnuaniicKon. 
EcrecTBeHHO IIpeAMOJIOX%KUTb, YTO OOpasoBaHNe YyKa3aHHbIX KYMOJIOBUAHbIX 
ITPyKTyp TeHeTHYeCKH CBA3AHO C HHTPy3HAMM YJIbTPaOCHOBHBIX — I[eJIOUHbIX 
opoy. Cneuupuka MexaHHKH BHeAPeHHA HHTPY3Hii ybTPaocHOBHOrO — ULeo0U- 
(oro CocTaBa, BePOATHO, OOycOBHIa OOpa3z0BaHHe cnelndpuyeckux (Kynouo- 
ex) CTPyKTYyP, KCTaTH CKa3aTb, COBEPUICHHO He XapaKTepPHbIX WIA HHTPy- 
}MH WLeJIOUHbIX HM UeJIOUHO-3eCMEJIbHBIX MOpod. 
| YuacTve CHHHHCKUX OTJOKeHHH BCcTpoeHuH Murusmutickoro u KoxyepcKoro 
KYNOJIOB MO3BOJIAeT YTBEPKLaTb, YTO NocselHNe CchopMUPOBaJIHCb He paHee NO3I- 
f€CHHUMCKOrO BpeMeHH. B To xe BPeMA JOJIOMUTHI MU LOJIOMATH3HPOBaHHble H3- 
seCTHAKH IOMGMCKOH CBUTbI HH2KHETO KeMOPHA, Kak yKa3pIBaul B. A. Apmouiox (°), 
Ha yuactke Muruanickol CTpyKTYpbl 3aeraloT rOpH30HTAaJIbHO HM He NOABepxe- 
Abl MpakTH4eCKH NMOYTH HAKAKHM JHCOKaWHAM. OTO NOATBepKAaeTCA HOBLIMH 
kaHHbIMM H. JI. 3neuxo, JI. HW. Maxonnynot u A. H. Muapto, cormacHo KOTOpbIM 
KeEMOPHUCKHE OTJIOXKCHHA JIOKATCA TOPH3OHTAIbHO KaK Ha CHHHUCKHe, TaK HM Ha 
IpoTeposolickve OOpasoBaHHuA, a TAaKXKE VW Ha ULEOUHbIe MOPOAb, KapOOHATUTHI 
4 (peHutbl. [lopcemecTHO B OCHOBaHHM IOMOMCKOM CBHTbI OTMeuaeTCA TOPH3OHT 
TeCuaHUKOB, B KOTOPHIX HHT le, axKe BCYYaAX HEMOCPeACTBEHHOLO COMPHKOCHO- 
3CHHA KeMOPHHCKHX MOpPO CO WleJOUHbIMM NoposaMu Mu GeHuTaMH, He PUKCH- 
yyeTCH HMKAaKMX KOHTAKTOBbIX H3MeHeHHH. 
_ Baaroapa Tomy, 4TO AOJOMUTHI IOMOMCKOM CBHTHI CJlarazoT BOMOpas feb Uv 
3€PUIMHbI Trop Ha yuacTKe Muruauuckoli CTpyKTYPbl, Ha a9pOPOTOCHHMKaX BeJIH- 
KOJIENHO JeWMPPHPywTCA COOTHOWIeHHA KeMOPHHCKHX M CHHMMCKUX Mopo. 
[lepBbie MOBCeMeCTHO 3aJleralOT TOPH30HTAJIbHO, <OpOHMpysA» BOMOpas feb! 
D6yCOBIUBAA CBOeOOpa3sHe (hopM pevibeta (cTOMOOOpasHble BOSBbILMeHHOCTH), 
A BTOPble B3JePHYThI BOMHM3H MpOTepO3sOHCKOrO ALpa CTPyKTypbl, aBaad Xapak- 
repHbIf PHCYHOK BePTHKaJIbHO 3aJlera1oWlMX HIM KPYTO HaKJIOHCHHbIX CJIOeB. 
IIpupeneHHble JaHHble NOSBOJIAIOT [aTb BIOHE OMHO3HAUHOe pellleHHe BO- 
mpoca o Bospacte Muruinlickot Kynolo0OpasHol CTPyKTYPbI HO BpeMeHH BHEI- 
penua Vurusiuiickoro MaccuBa UeOUHbIX Nopox Hu KapOonaruTos. Ilpencras- 
IAeTCA TakxKe OYeBHAHOH HM MpMHayexHocThD MurusulicKoro MaccuBa K KOM- 
WIe€KCY YJIbTPaOCHOBHHIX — UeOUHEIX mopox Amfanckoro UlMTA. 
Takum O6pa3oM, B HaCTOALee BPEMA MOXKHO C NOJIHOH YBePeHHOCTbIO oOMpe- 

enMTb BO3pPacT BCerO KOMMIeKCa KaK MO3HeECHHNUCKHH — JoKeMOpHiicKul 
(peMOJOMCKHH), a CeJOBATebHO, MOKa3aTb UM eO MOMHYIO reosorMuecky1o 


MW YreHeETHYUeCKYIO CAMOCTOATCJIbHOCTH. 
Bcecow3Hbli aaporeomorMueckHl TpecT Tlocrynuno 
Muuuctepcrsa reomoruH MH oxpaHbl Hep CCCP “ALY 1959 
ILMTHPOBAHHAS JINTEPATYPA 
1410. A. Buau6un, Ierporpapua CCCP, 1, s. 10 (1941), #® H. H. Tepaxos, 
A.W. Wyxapes, Brwsa. swayun.-texu. uncopM. Mun. reom. u oxp. Hegp CCCP, Ne 5/10 
(1957). *10. K. sepanosexKkun, Marep. reon. wu monesn. ucx. Boct. Cu6upn, 
p. 19, 1945. 410. M. Wletumanu, Cos. reom., Ne 1 (1958). ° B.A. ApmMoawk, 
C6opu. Martep. reow. H monesH. UcKoraembix Janbu. Bocroxa, 1946. 
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j 
TEOJOCH A 


C. B. MOCKAJIEBA 
O BO3PACTE HW CTPYKTYPE MACCHBA KPAKA HA IO)KHOM YPAJIE 
(I1pedcmaeneno axademuxom' J], B. Haauekunoim 19 IT 1959) 


Tunep6asutopbiii maccuB Kpaka, pacmouloxKeHHbIli Ha 3alaHOM CKJIOHe 
lOxnoro Ypaula, OTHOCHTCH K KpyNHeHWIMM TunepOa3HTOBbIM KOMIWJIeKCaM 
Ypasia. OqHako U3y4eH OH CPaBHUTeIbHO Ca60, H MO CHX MOp CyUlecTBYIOT Ca- 
MbI€ IIPOTHBOPeYMBble NpefcTaBJICHHA O EO CTPOeHHH MH BOSpacTe HU O B3aHMOOT- 
HOWeHHH THunep6a3sHTOB C OKPYy2KalOuMMMH MX TNopofamu. Tak, Halpunmep, 
OHH UCCeLOBAaTeIM CUHTAaIOT THMepOa3HTbl STOTO MaCCHBa OUeHb MOJIOALIMA — 
l€pMO-KapOOHOBBIMH, MPOPbIBaIOINMMH BMelaioujMe TommM (B. II. Jlorunos, 
K. Il. Jlaujenko), Apyrue 2*xe MpH3sHaroT HX KeMOpHHCKHMU H OovIee A peBHUMH, 
yem oKpyxaioulwe Tomu (JI. [. Oxuranos (4, °)). 

Teouoro-nerposoruyeckve UCClefOBaHHA STOTO MaCCHBa, NMpoBOAMBIIMecA 
HaMH B MOCNeLHHe FOfbl, MO3SBOJIMH BbIABHTb PA BaxKHbIX M MHTePeCHBIX ero 
ocoOeHHOCcTeH- 

Maccus Kpaka pacnowlaraerca B WeHTpaibHOw uacTH OeNopellKo-3uaup- 
CKOrO CHHKJIMHOpuA, OOpasyA B HEM AHTHKJHHaIbHOe NMOMHATHe. CuHKIIMHO- 
PH COMKeH Cepvelt BYJIKAHOFeHHO-OCaMOUHBIX TOU, BOSPacT KOTOPbIX, Cormac- 
Ho J. . OxuranoBy, LaTupyeTca OT OPAOBUKa JO BepXHero eBoHa, MpHueM He- 
NOCpeCTBEHHO K MaCCHBY IPHMbIKaeT BYJIKAHOreHHO-ocafouHad OerTpHucKad 
cBuTa, HMeroulad Bo3pacr S,— D, (4,°). B. Il. JlormHos, nomaras, uro MaccuB 
Kpaka mpoppipaer 3ulanpcKy1o cBuTy (Ds), oTHeC ero K NepMOo-KapOOHOBbIM 
oOpa30BaHUAM, HW STO ero MHEHHE NOJy4HJIO WHpoKoe pacnpocrpaHenue. Ogna- 
KO HOBCHIIMMH UCCIeMOBaHHAMH ObWIO YCTaHOBJICEHO, 4TO 38HaupcKaH CBUTa 
HHrye He KOHTAKTHpyeT C MaCCHBOM UH OTJeleHa OT Hero NoOCcOM pasBuTuA 6o- 
Jlee JPCBHUX OTOHKeHHH, OTHOCUMBIX JI. [. OxkuraHoBbiM kK OeTpHHCKOM cCBUTe 
(S.— Dy), a 6ouee No3qHUMM UCCIeOBaTeIAMM — K OpdoBUky. Harum uccsejo- 
BaHUA KOHTAKTOB MaCCHBaC OKPYXalOWlMMH eFO TOMMAaMU TakxKe MOKasasu, ITO 
aCIMAHbIe HM (PHJWIHTOBUAHbIe CaHIbl MH MeCuUaHHKM, KOHTAKTUpPyIoWMe C MaCCH- 
BOM Kpaka, MecTaMH HeMOCcpeACTBeHHO 0 MpocTupaHuio NepexomsT B ayHucTu- 
YeCKH] OXAPaKTePH30BaHHble OTOXKeHHA OPAOBUKA. 

B Bepxopbsx Ksioua I leimHoro Hamu HaGsOJasNCb CieyrOllNe B3aMMOOTHO- 
IeHHA MEY NopoqaMu MaccHBa HM OKPyxXalouluMM ero Tomuamu. Ha cepmen- 
THHUTHI MaCCHBA, NOABepriuivecA OOLMMHOMY B KOHTAKTOBOM 30HeE OKPeMHEHHIO, He- 
MOCpeACTBEHHO HaJleraloT KOHTVJIOMepaTbl, radibKa KOTOPbIX MpecTaBleHa TwlaB- 
HbIM OOPasOM OKPeMHEHHBIMH CeplMeHTHHUTAMH VW B MeHbIleli Mepe — KBaplM- 
Tamu. LleMeHT KOHIIOMepaTa B OCHOBHOM KpeMHHCTHIM. K Bocroky, mo Mepe yya- 
JICHUA OT PHMepOa3sHTOB, WauKa KOHTVJIOMepaTOB MOIILHOCTHIO Jo 5 M CMeHseTCA 
rpaBeJIMTaMH H 3aTeM MeCyaHHKaMnH, M0 IpOCTHpaHulo KOTOPBIX pacnoslaraiorcs (pa- 
YHMCTHYeCKH OXapPaKTePH30BaHHble NeCuaHHKH OPAOBUKa. Take Ke KOHTVO- 
MepaTbl OOHAPyKeHbI HAMM HM B A PyrHx MecTax Ha KOHTaKTe MaCCuBa C necuaHy: 
Kamu (pp. B. Capres, Cyxomsag). 

CuenyeT OTMeTHTb, UTO BCTPeyeHHble HAMM KOHTVIOMeparTbi 10 CBOeMY COcTaBY 
UpesBbluahHO CXOAHbI c omMcaHHbIMu M. 1. Tapanem koursiomepatamn WenTpasib- 
HOH 30HbI Ypasia (”), OTHOCHMEIM MM K alicKkoli cBuTe (P, Cm@is), B xpaesot 
30HE MaCCHBa CePMeHTHHUTHI CeEKYTCA MHOFOUNCICHHbIMU JlalikamMu 2ua6a30B 
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BXOMALIMX, MO OOWeMy MpefcTaBeHHIO, B COCTaB MOpos, SerpHHCKOH CBUTDI 
WHS; — D),). 

IIpu ferabHOM H3y4eHHH XapakTepa KOHTAKTOBbIX B3aMMOOTHOIWeHH n0- 
|PpO MaccHBa C OKPyKatollMMH eo TOJMaMM OOpallaeT Ha ceOA BHUMaHHe Ta 
(OCOOCHHOCTb, YTO OMH3 KOHTAKTOB C 1060 U3 TOU, He3aBHCHMO OT cocTaBa 
‘clara1olluxX ee MOpOA, rHMmepOasuTbI MaCcuBa NoOBepraloTcA HHTeHCHBHOM cep- 
[N€HTHHU3allMH, a HeMOCpeACTBeHHO Y KOHTAKTOB — UM MocweyouleMy OKpeM- 
|HeHHIO, C OOpa3s0BaHHeM Pa3JIMYHbIX THIOB OKPeMHeHHBIX CepMeHTHHUTOB, B TO 
iBPeMA Kak B NOpOdax, MPHMbIKarlOlulMX K MACCHBY TOJII, HAKaKMX MPHKOHTAaK- 
TOBbIX H3MeHeHHH He HaOwofaetcaA. Tako xapakTep KOHTaKTOB HeOObIMeH JIA 
| ae HMHTPY3HBHbIX OOpas0BaHH. OTo nosuepKuBaeTCA He MeHee HeOObIU- 
|HbIMH COOTHOLMCHHAMH CTPYKTYP MaCCHBa MU OKPyXKarwlluX ero TOLL. 

_ B OenopeuKo-3uanpcKOM CHHKJIMHOpHU, B KOTOPOM pacnoularaeTcaA MaCcuB 
.Kpaka, BCe CTpyKTYPpbl HMEIOT CeBePO-BOCTOUHOE, OJIM3KOe K MepHAMOHAabHOMY 
HIPOCTHPaHue, TO BIOJIHE THIIMYHO WIA ypaJibcKoH reocHHKIMHaIH. B ceBepo- 
BOCTOUHOM HallpaBJIeHHM BLITAHYT TakxKe H MaccuB Kpaka. Oyuako opveHTu- 
PpOBKa NepBHYHIX CTPYKTyp (MOMOCYaTOCTb, TpaXHTOMHOCTb) BHYTPpH Ccamoro 
MaCCMBa Pe3KO He COBMaflaeT C 9THM OOWHM Aa Ypana HanpaBseHnem. 

Maccus Kpaka coxeH runep6a3uTaMu, Cpe KOTOPbIX BbIJeAeTCA HECKOJIb- 
KO pa3HOBHAHOCTeH: JYHUTbI, raplOypruThl, JeplONTbI, BePJHTbI, MApOKce- 
HUTHI, IPH4eM TlaBHYIO MaCCy NOpod COcTaBJIAIOT rapllOypruThl, ONM3KHE Ly- 
'HuTaM. Bee 9TH pa3HOBHAHOCTH pacnoulararoTcaA NosOcaMu, COeAMHEHHbIMH Me%x- 
Ay coOol nmocreneHHbIMU Nepexoyamu. Takve MOMOCbI HMeEIOT OTYETAMBOe CeBepo- 
.3anafHoe MpocTupaHnue, OM3KOe K WuUpoTHOMy. B 9TOM %Ke HanpaBeHuu pac- 
NOWaraioTCA MeIKHe BbITAHYTHIe Tesla MMPOKCeHNTOB, ra6Opo, rpaHaTo-cepmex- 
‘THHOBBIX MOPON. Ita ocobeHHOCTH CTPOeHHA MaccuBa, OTMeyeHHad ele I. A. Co- 
KOJIOBbIM (°), MOAYepKUBaeTCA TMPeKTMBHOM TeKCTYPOH M WOMOCUATOCTbIO CJa- 
Ta1oulux ero MOpow, UMelolNMX MpocTupaHue C3 280—320°. 

TpaxuTouHocTb, OOycJloBeHHadA Oouee HIM MeHee CyONapaJJe/IbHbIM pac- 
MOJIOXKEHHEM BLITAHYTHIX 3€PeH OJIMBUHA M MUPOKCeHa, MpHcylila BCeM Pa3sHOBHUI- 
HOCTAM runepOa3suTOB HU, KaK MOKa3bIBaeT JeTaIbHOe CTPYKTYPHOe KapTUpoBa- 
Hue, paciipocrpaHeHa B MaccuBe noBcemecruHo. IlayqeHve mlocKocTH TpaxHTOHI- 
-HOCTH — MIpeMMyulecTBeHHO Ha 1oro-3anay nox yriom 60—80° — Taxxe cocrTas- 
JIA€T JIOKAJIbHYIO OCOOeCHHOCTh MaccHBa Kpaka HW He xapakTepHo VIA OKPy2Kalo- 
.UIMX eFO TOJIM, KOTOPbIM CBOMCTBEHHbI BOCTOUHbIe a3HMYTHI MaeHHA MO cpas- 
‘HUTeIbHO MOuoruMH yruamu (10—40°). 

HanpapjeHue XpOMUTOBHIX WIIMpoB, JIMH3, yuaCTKOB ryCcTOH BKpallJIeHHOCTH 
Wi 2KWMONOAOOHHIX OOpasoBaHUl XPOMUTa TakxKe CoBNaLaeT C OPHEHTHPOBKOH No- 
NOCuaTOCTH WM TpaxXUTOMAHOCTH BMeELalOlMxX MX PHMepOa3HTOB M BbITAHYTO B Ce- 
Bepo-3aMaHOM HallpaBJieHuu Cc MayeHveM riaBHbIM OOpa30M Ha 1oro-3anaq noy 
KPYTbIMM yruiaMu. 

OpveHTHpoBKa BTOPHUHBIX CTPpyKTyp B MaccuBe Kpaka He CoBlayaerT C OpHeH- 
THPOBKOH ero MepBHUHBIX CTPyKTYP H, KaK MpaBHJIO, HMeeT CeBepO-BOCTOUHOe 
HanpaBleHue. Crofa OTHOCATCA MOMOCbI HHTCHCHBHBIX TEKTOHHYeCKUX Hapylile- 
HU, IIMpOKO pacmpocTpaHeHHble B MaccuBe Kpaka HM NpOABJAIONMeCA B Bue 
TYCTOH TPeulMHOBAaTOCTH, Mepexo_auiel B TOHKOe paccJlaHiepanue. B yuactKax 
HauOoulee pe3KO BbIPaxKeHHOTO paccaHWeBaHUA OTMeYaeTCA NOABJICHHE YJIbTpa- 
‘MUJIOHHTOB C BOSHHKHOBCHHeM 30H MceBoTaxHIHTOB. Cekyllee pacmoulomwKenne 
TaKUX 30H OTHOCHTeIbHO TpaxXHTOHAHOCTH NOpOsb HaOsofaerca Jawke No Mu- 
KPOCKONIOM, Te MOXKHO BUeTh, UTO OoNee MIM MeHEe MOIIHbIe NOMOCbI MCeBHOTAa- 
XHJIMTOB BCera CeKYT YKa3aHHy!0 TeKCTypy Mopogpl. f 

Kak u3pecTHo, Ha Y pase ceBepo-3allaHble MpOCTHpaHHA CBOMCTBEHHBI TOJIb- 
KO J[PCBHMM TOJIUAaM, HMeIONIMM oKeMOpulicku Bospacr. Bombue Toro, 9To 
HaMpaBUeHHe ABJIAeTCA OMHMM H3 UX WMAarHOCTMYeCKHX MpH3Hakos ('). 

Takum 06pa30M, Ha OCHOBaHHH H310%KeCHHOFO (PAKTUYECKOTO MaTePHasla MOK- 
HO CilelaTb CeMyIOWMe BbIBOLbI. 

1. Tunep6asuToppiit maccup Kpaka} KOHTaKTUpyeT C OPAOBHYCKUMH OOpa- 
30BaHHAMM, HO He MpoppiBaetT Hx. IIpucyrcrBue Ha KOHTaKTaX eFO KOHTWIOMepa- 
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TOB, HOACTHAIOULNX OPMOBHYCKHE OTMORKEHUA, NOSBOMAeET CYAMTb O TpaHcrpec- 
CHBHOM HaJleraHHH OPJOBHKa Ha MaCCHB. 

2. Maccus 3aeraeT B 30HeE OesIOpel|KO-3HaHpCKOrO CHHKJIMHOPHA HM BbITA~ 
HYT COrlaCHO NpOCTMpaHMlO CaMOFO CHHKJMHOPHA HM TOL, ero OOpasyrioulux, 
B C@BepO-BOCTOUHOM HallpaBJieHHn. 

3. Bropnunple, Oouee MOJIOZbIe, CTPyKTYPbl MaCCHBa OPHeHTHPOBaHbl B TOM 
2Ke CCBEPO-BOCTOUHOM HallpaBJIeHHH, COBMaad C COOTBETCTBYIONLUMH SJIEMeHTAMH 
HOpol, OOpasyrollux GOesopelKo-3naNpCKHH CHHKJIMHOpHH. 

4. Ileppuunpie cTpyKTypbl MaccuBa, MepeceKatolveca ero BTOPHUHbIMH 
CTpyKTYpaMu, HMeIOT CeBepo-3allaqHoe pocTHpaHHe, T. e€. COBMaaloT C ApeB- 
HeHIMMMH perHOHaJIbHO-CTPyKTYPHBIMH 3IeMeHTaMU Y paula. 

5. OTH LaHHble 3aCTaBJAIOT MOaraTb, YTO MACCMB MMeeT He MepMO-KapOoHO- 
BbIM BO3PacT, KaK 3TO ObWIO NPHHATO NoOMaraTh, HO Gowlee LPeBHU, YEM OKPy2Kalo- 
uve ero OPAOBHYCKHe MH CHJIypHcKHe OTJOmKeHHA. HaslMuNe B MaCCHBe Tlep- 
BHYHBIX CTPyKTYp CeBepo-3anaqHoro MpocTHpaHHA, CBOHCTBeCHHBIX Ha Ypaule 
TOJIbKO €Fo [peBHEHINMM TOMULAM, COOTBETCTBYIOULUM JOKEMOpHHCKHM KOMIWJIeCK- 
cam PyccKxol naTPopMbl, ABJIH€TCA KOCBEHHbIM yKa3aHHeM Ha BO3pacT CaMOro 
mMaccuBa. Browne BepOATHO, UTO C(OPMHPOBaHHe YJIbTPaOCHOBHHIX MOPOA Mac- 
cuBa Kpaka MpovcxoHsio B Te ApeBHelliMe BpeMeHa, O KOTOPBIX<... HeIb3H Ma- 
*Ke CKa3aTb, ipescTaBlA JM Tora Ypail caMocToATeIbHy!oO TeosOrMyeck yo 
o6acTb WI OblI MOCTpoeH Tak *%e, KaK CuOupcKkaa uu Pycckasa miaTdiopma» 


(2), erp. 14). 


Bcecor3Hbllt Hayy Ho-HcceqOBaTebCKH Tloctynuno 
reomorMuecKWH MHCTHTYT 4 Il 1959 
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PRONOL HA 


9. A. CEBEPOB u 9. H. THXOMHPOBA 


KAHHOSOMCKHE BA3AJIbTbI HA KO)KHOM CK JIOHE 
-MOHTOJIBCKOPO AJITAA 


(IT pedcmaeaeno axademuxom H. C. Illamcxum 28 II 1959) 


Bo BpeMA MOwleBbIX paOoT Ha 10%KHOM ckOHe MonroambcKoro AutTad B JoMHe 
pyuba Kapauopa (Oaccelin p. Ky-Mprnic) 9. A. Cepeposnim 6p BCTpeyeHbI He- 
Pini JIA JAHHOTO PpahoHa NOpoObl, oOOpasyroulue YeETKO BbIPAaXKeHHble M0- 
KPOBbI Ha BepIJHHaX HeBbICOKHX CTOJOBEIX rop. B noxe nopodbl Oblwin onpesxe- 
Me€HbIl KaK 6a3aJIbTHI. 

BasabToBbiii MOKPOB MMeeT MpakTH4eCKM TOPH3OHTabHoe saseraHve u 
BUJMMy!0 MoUHOCTS OT 10 Zo 50M; BepxHHe rOpH30HTbI MOKPOBa, NO-BUAMMOMy, 
yaCTH4UHO YHHUTOKeHbI sposveh. MMeetcaA HecKOMbKO OM3PaCMONOXKeHHbIX BHI- 
XOJOB 9STHX Oa3aJIbTOB, Pa3OOWeHHbIX OJIMHAMM HeOOJIbUIHX CaeB, OJHAKO 
o6iasd MiOWakb NOKPOBa HEBeHKa MU He MpeBbllllaeT MePBbIX KBafPaTHbIX KUJIO- 
MeTpoB. Ba3aJIbTOBbIli NOKPOB Jle2%KHT Ha CePbIX H 3e/ICEHOBATO-CepbIX KBaPIeBO- 
CJIIOMMCTbIX H KBapleBO-XJIOPHTOBbIX CJlaHWax, OTHOCHMbIX K CpeHemy JeBouy, 
WM YaCTHUHO Ha Ooslee MOJIOMbIX, 10-BAHMOMY, BepXHemaleo30HCKUx, rpaHATOHL- 
HbIX Nopowax Bepxue-Mprpimickoro 6aTomHTa. CilaHibl OU€Hb CHJIbHO WHCOWMpo- 
BaHbIW B pa3JIMUHbIX yYaCTKaX HMeIOT Pa3HOe 3asleraHne, OHAKO IpeoOsMaatwr 
KpytTble mayenua Ha B u BIOB (85—120”) u CB (300—320°). B nofoupe 6a3aub- 
TOBOFO MOKPOBAa CJIaHLUbl HepeMATHI elle OOJIee HHTCHCHBHO, CHJIbHO TpellMHOBAaTHI 
HM MMeIOT OYPOBAaTHI WBeT 3a CUeT O*KEeMeSHEHHA. 

Ba3auIbTOBbI MOKPOB JOBOJIbHO YeETKO CTPaTHPUUMPOBAH B BePTHKaJIbHOM 
paspe3e, OMHAKO MOLLHOCTH OTJebHbIX TOPH3OHTOB BaPpbUpyloT UpesBEIyaHHO 
CHIbHO. Hanu6omee uacTo BcTpeuatollvecA pa3HOBHAHOCTH — MaCCHBHbIe 6a- 
3aJIbTbI, CJlaralollWe HM 2KHIOIO YaCTb MOKPOBA, HM NOPHCThle Oasa/IbTbl, 3AHHMAIO- 
WiHe CpeHIOIO MH BePXHIOIO ero UaCTH. 

BuHeltHui O6MK aB THMMYeH 1A 6a3aIbTOHAHbIX MOpo. Onn uMerloT TeM- 
Ho-cepyio JO 4YepHOH OKpacky, HHOra C KpaCHOBAaTbIM OTTEHKOM BCJIeACTBHe 
remaTuTusauun. Tlerporpatbuyeckoe u3y4eHHe Mopog, mpoBeszenHoe 9. HW. Tuxo- 
MH POBOH, NOKa3aJl0, YTO MaBbl Upe3sBbIUaHHO HHTePeCHb! 10 CBOEMY MHHepaJIbHOMY 
cocTtaBy. [jaBHbIMM MHHepaaMu, ClaraloulMMH NOpoky, ABAAIOTCA OJIMBUH, 
MOHOKJMHHbIM MApOKCeH, Mvlarnoksa3, KaJIMeBbIM MOMeBOK WNaT, aHaJIbIlHM; 
BTOPOCTeNeHHbIMH — OMOTHT HM PpeAKO 9STHPHH; BTOPHYHbIMH — MJVIMHTCHT, 
reMaTHT HW IWeOJIMTHI. 

O 1u Buu. Cpequee cosepxaHue B nopose 15%. OOpasyer uAuoMopduple 
KpucTabl pasMepom 0,3—0,4 mm. Onrwueckn oTpulatenbHbili. 2 V—88". 
YacTuuHo WJIM MOJIHOCTbIO 3aMeUleH HIAMHICHTOM. 

lu poxceu (25—30% nopognl) mpescraBieH OypoBaTO-po3soBbIM uM Oy- 
DOBATbIM THTAH-aBrHTOM CO CTPyKTypol MecouHbIx yacoB. 2V = 56°; c:Ng = 
=48°, N,—N, =0,025. O6pas3yer KpHcTasbl M30MeTpHUHOH MIN cabo 
BLITAHYTOH bopMb! pasMepom Jo 0,5—0,6 mm. 

Taarnoxaa3z (25—30% nopogs) mpezcraBieH onurokiasom Ne 18 
(ny = 1,544; ny» = 1,539, np = 1,536). Monucunrermyeckuve ABOWHUKH (KapJc- 
JacKHe WIM asIbOHTOBbIe) OObINHO OUeCHb TOHKHe C HeYeTKHMH TpaHHlaMy. 
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Berpeyatorca KPHCTaJJIbI CO ca6o BbIPaMKeHHbIM 30.:.JIbHbIM CTPOCHHEM, IIpu- 


ueM COCTaB Apa NpHOMM2xKaercA K MepBLIM HOMepaM aHJlesuHa, a MepHdepnue- 
cKad wacTb uMeeT cocTaB albOuTa. Pa3smMep KPpHCTaJJIOB TwarMoksla3a — lo 
1,5 — 2 MMB unny. 

Kanuuesppui nonmespowk mnart (10—15% nopogn) oOpasyer mpo- 
CTbIe HeCIBOMHHKOBaHHbIe KPHCTaJIbl pasMepomM jo 1,5 MM B MomepeyHuke 
¢ xopomlel cnaiinocrbio. OnTuyeckH OTpHUaTebHbI. 2 V = 802g Solos 
UacTuuHo 3amellaeTcaA WeoulHTaMH. ; 

Auaabpuumn (5—10% nopognl) BcrpeyaetcaA B BHe KCEHOMOP@HEIX 3e- 
peH pasmepom jo 1,5 MM B MomepeuHuke. OObMHO 3allOHAeT MPOMeXKYTKH MexX- 
Ry ApyrumMu Munepasamu. CraivocTb BbIpaxkena ca6o, n = 1,494. Crpyxrypa 
NOPObI OT NOJHOKPUCTAaIMYeCKOH LO BUTPoOdupoBol, MpHyeM B BATPOPUPOBbIX 
pa3HOCTAX OTCYTCTBYIOT KaJIHeBbIN MOeBOH WINaT M AHaJIbILMM HM BMECTO HX IpH- 
cyTCTBYyeT Oypoe cTeKJIO C MOKasaTeem mpetomieHusa 1,518—1,520. 3epHa maarn- 
OKs1a3a 4acTO COOpaHbI B NepHCThle NYYKH U OOHAPYXUBAIOT TEHACHUHMIO K BapHo- 
JIMTOBOMY cTpoeHniw. Bcrpeyalorca pa3HOBHAHOCTH J1aB, B KOTOPbIX POJIb CTeKIa 
BBIMOJHAeT AHaJIbILMM. 

B ta6n. 1 npuBowATCA XHMMUeCKHE AHaJIH3bI STHX MOPO UM UX YMCJIOBbIe Xa- 
paKTePHCTHKH, NOJyYeHHble myTem mepecueta mo metogzy A. H. Sapapuykoro- 
(aHamuTHK —.3. T. Karaesa). 

Ta6muna’ 1 


SiO, |TiO,| Al,O,} Fe.0O;,] FeEO|MnO|MgO| CaO|Naz0| K,0|}H,O-|H,O+ Il.n.n. Cymma: 
O6p. Ne 1 149,003, 08/13 , 95) 9,03 |1, 89/0, 26 5, 6817.56 3, 36/3, 76]1,32 |1,53] He o6n. |100,42 
Oop. Ne 2 |48,08]3,06|/16, 34] 7, 42 |2,15|0, 26/5, 64|7, 80|2, 42|2,86]1 ,30 |2,41 | ne o6n. | 99,75 

| a | b C Ss | - m’ (oy n | t | io) Q Qe 
O6p. M4 | 12,9 | 25,7 |2,9| 58,5 | 37,8 | 37,9 | 24,5 | 57,4 |4,6| 29,8 | 14,7 | 4,45 
O6p. N 2 | 10,4 | 22,8 |6,5| 60,6 | 40,0 | 44.5 | 15.5 | 55.8 |4,.6| 29.2 | 5,5] 4,55 


Tpumeuanne. Odpasen Ne 1—6a3anbt MaccuBHblit, o6pasey Ne 2 — 6a3anbT NopHertiii. 


Kak culeqyeT 43 NeTporpaduyeckoli XapakTepHCTHKH M JaHHbIX XHMHYeECKUX 
aHaJIM30B, ONMCAaHHble NOPOAbl ABJIAIOTCA BeCbMa PeJKHMM OOPasOBaHHAMU 
MOryT ObITb, OUEBHHO, OTHECEHBI K pyle WeNOUHbIX AHAaJIbILMMOBbIX 6a3aJIb- 
TOB. OCHOBHOe OTHUMe UX OT OGOHIMHBIX AHaJIbI[MMOBbIX UM APyrux UlenouHBIXx 
OasaJIbTOHAHbIX NMOPO 3akOUAeTCA B TOM, YTO OHH COMepKAaT KUCIBIM Maruo- 
K1a3. [lofo6noro posa 6a3zabTOUAHbIe NOPOALI C HEOObMHO KUCJIbIM MarMoKsa- 
30M HM KaJIMeBbIM NMOJICEBbIM LWMaTOM ObWIM OMMCcaHb! Hub T., Tomacom B 1911 r. 
Ml0J| HA83BaHHEM CKOMEPHTOB VM MapJe3HTOB. 

Ilpamprx ykKasanuii Ha BO3paCT ONMCaHHbIX BBIMe OasabTOMAHHIX Nopor 
He MMeetcsH. KocBeHHble JaHHbIe CBOAATCA K Cuieslyrolllemy. 

1. TopusontambHoe saeraHve, 3HauHTebHaA «CBeXKeCTby» STHX MOpod u 
OTCYTCTBHe KakUX-JIHOO MpH3HaKOB MeTaMOp(pH3Ma, B TO BpeMA Kak BCe H3BeCT- 
Hble B STHX PahOHaXx MaseosolickKve OOpas0BaHHA (Me3030liCKHe OTCYTCTBY!OT 
BOOOULe) UpesBLaHO CHJIbHO MeTaMOpH30BaHbI H JUCIOMMPOBAaHEl. 

2. OTcyTcTBve B HAX KaKUX-JIMOO THAPOTepMaIbHLIX OOPa3s0BaHHli, CTOJMb 
XaPaKTePHbIX B 9TOM paHOHe JIA BCeX MeTaMOp*u4eCKHX MH U3BeEPXKeHHbIX 
nopod. 

3. Pacnonoxenue 6a3aibTOBOrO MOKpoBa} B HeOOJIbIIOM OMYLLeHHOM TeK- 
TOHHYECKOM Os10Ke, OFPAaHHYCHHOM Pa3JIOMaMH, MPHYeM TOJIbKO B 3TOM G610Ke, 
pacilOO7%KeHHOM B TOPHOH YacCTH paHouna, runcoMeTpHyueckH HMxKe OasabTOB 
BCTpeualoTca OypO-KpacHble TpeTHUHbIe TIHHbI, WMPOKO pacmpocrpaHeHHbie 
B mpeqropbax MonronpeKoro Aytas (k .coxKasleHHIO, HeMOCcpesCTBeHHBIe KOH- 
TaKTbI OasaIbTOB HU TPeTHUHbIX TIMH He HaOsofaioTcs). 
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Ilepeuncnenupie (akTb! Oe3yCOBHO OKa3biBaloT Goulee MOJIOZO BOspacT 
aJIbTOBOrO MOKPOBa MO CpaBHeHHIO CO BCEMH U3BeECTHbIMH Ha 1O2KHOM CKJIOHE 
HrowbcKoro AyTaA Naseo3oHCKMMH NoposaMu MW MOSBOUAIOT C OOUIbINON cre- 
HbIO BEPOATHOCTH MapaJJIeIH30BaTb UX C KaHHO3OHCKUMH U3JIMAHHAMH 6a- 
bBTOBbIX JIaB, WHPOKO pacmpocTpaHeHHbIMH B BOCTOUHOM uacTH A3HH, u 
YaCTHOCTH Ha CM@%KHBIX TeppuTopHax Monromuu. B npefemtax 2e IOKHbIX 
moHop Moxurompekxoro AuntTat aHanOrMuHble Oa3aIbTOBble MOKPOBbI paHee 
TpeuveHbI He ObWIH. 


MuctutyT MHHepasornu, reoxHMun Tloctynusio 
HM KPHCTaJIOXHMHH peAKHX QIeCMeHTOB ~ 24 Il 1959 
Axkajemuu Hayk CCCP 
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_LEOMOPHA 


B. H. TAXOHOB 
CXEMA TEKTOHHKH FO)KHOH YACTH n-o. KAMYATKH 


(ITpedcmaeaeno axademuxom H. C. Iamckxum 26 II 1959) 


Ilonyocrpop KamuyuatTKa ABJIAe€TCA 3BCHOM MOJIOJOH CKal¥aTOH 30HbI, BXO- 
diate B THuxooKeaHcKHit osc. Sra 30Ha MpescTaBseT COOOM MOwOLy1o reo- 
CHHKJIMHaJIbHY!0 OOACTb, MpOMON2*Kalouly!lo XWUTb aKTHBHOM TeKTOHMYeCKOH 
XKH3HbIO, KOTOPad APKO BbIPaxkaeTCA Kak B IIpoleccaxX COBPeMeHHOTO OCaKO- 
HaKOIMJI€HHA, TAK UM B PaSBUTHM MOJIONbIX CKaquaTbIX MH Pa3PbIBHbIX CTPyKTyp, 
a TaKXKe B HHTCHCMBHOM BYyJIKaHMYeCKOH eATeJIbHOCTH. 

TlonuManHHe TeKTOHHKH KamuaTKH uMeeT OObIIOe 3HAYCHHE HE TOJIbKO WIA 
BbIACHEHHA FeOJOFH4YeCKOFO CTPOeHHA ITOH TeppHTOPHH, HO U WIA NO3HAHHA 
HEKOTOPbIX BOMPOCOB CTpOeHHA HM pa3BHTHA Bcero THxXoOOKeaHCKOrO Mosca. 

Bonpocy TeKToHuyuecKoro cTpoeHHxA KamuaTKu Obl NOCBALLeH pA paodoT, 
H3 KOTOPbIX HavOovlee CylilecTBeHHbI padoTpl A. H. 3apapuuxoro (7,5), O. C. Ba- 
nopa (*), B. ®. J[paxopa (°), M. ®. [Banu (°) wT. M. Baacosa (!~%). Bee atu 
UCCIELOBAaTeIH U306paxaH TEKTOHMYeCKOe CTPpOeHHe KamuaTKH B BU Je JIMHEHHO 
BbITHHYTHIX BAOIb MOMYOCTPOBa CKauaTbIX yr, HeMOCpeACTBEHHO CBA3AHHbIX 
W MpOWOJMKAaIOWNX CTPyKTYpHyto 30Hy KypuubcKol OCTpOBHOH Ayr H pasBUBato- 
IMMXCH HacsleqyA 9TH HallpaBJIeCHHA C Maleo30Af HW Wake NpoTepo3o0a WO Hallux 
Hen. Jlumb O. C. Banos u306pa3HJl JIMHeEHHO BBbITAHYTbIe BOJb KamuaTKu 
CTpykTypbl 1oxKHee 1-0. Ulnnynckoro NoBepHyTbIMH B  10FO-BOCTOUHOM Ha- 
mpapieHuh. MonogoH ByiKaHHueckHi nosc KamuaTKH OH Mouslaradl CeKyuluM 
3TOT NOBOPOT HM ABJIAIOULMMCA MpodoJ2xKeHHeM Mosca ByJIKaHOB KypusmbcKor 
OCTPOBHOHK yr. Ota BepHad MbICJIb He Halla TabHeero pasBUTHA. 

TexTonnueckue cxempl M. ®. J[panu, Bb. ®. Jbakopa u nepspie I. M. Buaa- 
COoBa — upesBbIuaHHO OM3KH MexkAy cobok. Beqyuiumu cTpykTypamu KamuaTKu 
OHH CUMTAaJIM CuleqyloulMe: aHTHKIMHOpHH CpequuHoro Kamuatckoro xpe6rta, 
mpocTupatolleroca MepHvoHalbHo; Bocrouno-KamuaTcKul aHTHKJIMHOpHH Ce- 
BePO-CeBepO-BOCTOUHOLO MpocTHpaHHA; paseAioulMH ux CpequHHpilit Kamuar- 
CKHH MporH6 vu OKaliMJATOULMe 3TH CTPyYKTypbl GanagHo-KamuatcKul u Boctou- 
Ho-Kamuatckul mporu6pnt. B cBoHx MocueqHHX TeKTOHHYeCKHX cxemax T. M. 
BulacoB JONOMHHTeIbHO BbifeInet Kamuatcko-Kopsakckult aHTHKJIMHOpHH, pa3- 
Jesiouun CpeaqunHo-Kamyatckui mporn6 Ha Ba mporn6a-cHHKIMHOpHA — 
Tlanancxuu u Llentpanpupmit Kamuatcxui. LlexrpamtbHaa uacTb CpelquHuoro 
KamuatcKoro aHTHuKMHOpUsA cmoxeHa, no T. M. Baacospy, ApeBHumu mpotepo- 
30HCKHMH MH Maleo3oHCKHMU MOpoywaMH MepHAHOHAaIbHOrO MpocTupaHna, Kam- 
yaTCKO-KopAKCKHH AHTHKJIMHOPHH O6pa3s0BaH MPpeHMYLLeCTBeEHHO KaliHO30H- 
CKHMH Nopofamu, a BoctouHo-Kamuatckuli — Me3030lcKuMH. 3SamayHo-Kam- 
YaTCKHH CHHKJIMHOPHH BbIMOJIHeH HEOreHOBbIMH OTJOKeHuAMM, TlanaHcKni — 
IIPCHMYLLECTBEHHO MO3HEMHOWeCHOBLIMH H IvIHOWeHOBbIMH LlentpasmbHO-Kamua- 
TCKHH — HeOreHOBbIMH HW YeTBepTHUHbIMA HM BoctouHo-Kamuatckul (Trouses- 
CKHH) — MHOIe€HOBbIMM U IWIMOWeCHOBbIMH OTJIOXKCHHUAMH. 

B tOXKHBIX VACTAX OCHOBHBIX cTpykTyp I’. M. Baacos oTMeyaeT H3MeHeHUA UX 
IIpOCTHPaHHH Ha 1OFO-BOCTOUHbIe, HO, OCTABAACb MOCMeEMOBATebHbIM B BbIe- 
JIGHHH JBYX CTPyKTYPHbIX Ayr, COOTBETCTBYIONWIMX OobUIOH HU MamoHw Kypuup- 
CKMM rpsxjaM, twro-BoctouHee IlerponaBsoBcKa OH BHOBb IIpHflaeT MM 10F0-3a- 
MaHble MpocTupaHua. 

O TeKTOHHYeCKOM MOJIOXKeHHU MOOZOrO ByKaHu3Ma Ha KamuatTKe HaH6o- 
Jee ONPeeIeHHO BbICKA3bIBAIHCh [Ba ucceqoBateia — A. H. 3apapuukuii u 
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) M. Baacos. A. H. Sapapuiknii, octapiaa B cropone cKaquary1o CTpykTypy 
SHOBAHHA, CBASHIBA OOPasOBaHHA BYJIKaHOB C ABYMA NepeceKaloulumMuca CH- 
feMaMH =pa3JIOMOB — CeBepo-BOCTOUHOrO M CeBepo-3anaQHoro Hanparnennit. 
. M. Buacos Bbieraer Ba HalO2XKeHHEIX UeETBEPTHUHBIX BY KaHW4eCKUX MOACAa 
»BepO-BOCTOUHOFO Mpoctupanusa: CpequHHbili — ueTBepTHuHEI, mepeKppIBaio- 
MH “aCTHUHO CeBepo-3sanafHbili GOopt KamuatcKo-KopsxkcKoro aHTHKJIHHOpHA 
| toro-Boctounpii Tlananckoro cuHKiMHOpux; Boctounbili — coppemeHuHbiit, 
pociexkuBaetcA OT KaiouescKoH rpynnmbl ByJKaHOB Ha 1OFro-3anal Jo Mbica 
onaTKa, MWepekpbiBad uacrugno Ilenrpampno-Kamuatckult u TiomescKuli 
poru6st u Bocrouxno-Kamuatckuli axTukaMHopuil. 
_ B Tevenve nocaequux Tpex ser (1956—1958 rr.) asrop sannmasca usyue- 
MeM TCKTOHHKH 1Ox%KHOM yacTH Kamuarku; usy4yeH Takxe MaTepHas mpespisy- 
“AX UCCefoBaTeleH MO reoJIOorH4uecKOMY, KapTHPOBaHH10 MacuiTa6os | : 500000 
1: 200000 (5-rol'Y u Kamuatcxoro PFPY). Kpome toro, wimpoKo ucmo.1b30- 
AHBbI JAHHbIe ADPOOTOCbeMKH, a2POMArHATHOL CbeMKUH. AHaIu3 MepeyucmeHHOrO 
aTepHasla MpHBel aBTOPa K BbIBOJaM, CYLI€CTBCHHO OTJIMYHBIM OT BbIBOJOB 
peAbIyuIMx UCCeqOBaTeleH MO TeKTOHHYeCKOMy cTpoeHHio KamuatKu. 
Mobi BbIeAeM B OCHOBHOM YeTbIpe KPYMHbIX CTPaTurpadbuyeckux KoMMeKCca, 
a rpaHullax Mexly KOTOPbIMH MpOKCXoAHJIM HauOoulee HHTCHCHBHbIC TEKTOHH- 
eCKHe JIBH2KCHHA. OTH KOMIMVJICKChI Pe3KO PasJIH4aIOTCA Mex*KLy coOol Kak M0 co- 
raBy CJlara‘llM4xX HX NOpod, Tak HM Mo creneHW MeTamMopdu3Ma H CKslajuaTocTH. 


Kommuiekc JOMe3030HCKHH (yCJIOBHO Maleo30HCkHH) mpescTaBseH rHelicamn, 
MIOAAHBIMA CJaHWaMH, CJIOAMCTIMA MecuaHHKaMHu, C*PuJIMTaMM UM CaHWaMu. 
OMIWI€KC Me3030HCKHH MpescTaBeH TiaBHbIM OOpa30M TydboreHHO-KpeMHH- 
THIMH NOpodaMu w AuIMOHamMH. Komiviekc TpeTHUHbIM CIOKeH MpeuMyllect- 
CHHO ClaOOMeTaMOp*Pu3OBaHHbIMH (PJIMWOMAHbIMU TOJMaMH (mecuaHo-claHle- 
ble MOpOAb) C NOAYHHEHHKIM 3Ha4YeHHeM BYJIKaHOreHHbIX Mopok. Hakone, 
eTBePpTbI KOMIMJIeKC —- ByJIKAHOFeHHbIe OTJIOMKCHHA PaHHevVeTBePTHUHOTO HU 
OBPE€MeHHOTO BO3PacTa (BOSMOXKHO, YaCTHUHO, HM BEPXHeMJIMOWeHOBOTO) — B OC- 
OBHOM Oa3aJIbTbl, AHC3HTbI M B MeHbIUJeM Mepe PHOJINTHI, JIMMAapUTbI HM LalurTHl, 

TakxKe UX TYPbI H NMHpoKacTHYuecKHe OOpasoBaHHA. 


Yx«e Ha NepBbIxX 3TaMax paOOTh!, MPH aHasM3e PasJIMUHbIX MaTePpHaJOB Mmpe- 
bILyIUUX UCCeqoBaTeseH, ObI MOAMeyeH Ha wupoTe r. [lerponaBmoBcKa MOBO- 
OT TEKTOHHYECKUX CTPyKTYp K BocTOUHOMY Gepery KamuaTKH, 4TO He Corsaco- 
bIBAIOCb C CYLLeCTBOBABIUMMU MpescTaBleHuAMu. B JaibHeliiem, mpH uccue- 
OBaHHAX B 1OKHIX OKOHYAHHAX CpefuHHoro uw TaHalbcKoro xpeOToB, Ha 
OxxHO-BpicrpHucKoM xpe6re H B OacceiiHe BepxHero TeueHua p. I]noTHHKOoBOH, 
bIIO YCTAHOBJeHO CJlemyrollee. 

Jjanupie yuacrku Cpefqunuoro u Tanampckoro xpeOros mpescraBiA10T CoOoK 
PYMHble AHTUKMMHAJIbHbIe CTPYKTYPbI, CPaBHUTeJIbHO MpOCTO NOCTPOeHHEle. 
; Apax CKaNOK BbIXOAAT MOPOAb! MOMeso030HCKOrO KOMIWIeKCa, Ha KPbWIbAX — 
(OPpObI Meso30HCKoro KOMMIeKca. YIvibl NaeHHA B KPbIVIbAX CTPyKTYp JOCTH- 
aor 30—40°, pexe 50—60° (BocrouHoe Kpbiio Tanaipcko anTakKiMHasn). 
Aexky IBYMA STUMH AHTHKJIMHaAMU, B OacceHHe BepXHero TeueHHA Pp. Ilnor- 
mkKoBol MU HauuKuHcKoro o3epa, pacnoslaraeTcA COMSMePHMbIK C YNOMAHYTHIMU 
HTMKIMHAIAMM CHHKIMHaIbHbIM mporn6, HasBaHHblt HaunkuncKum. IIporu6 
IMOJIHEH OTOXKCHUAMH TPeETHYHOM CHCTeMbI, COOpaHHbIMU B NOMOrMe CKayKU 
yruibt nayenust 10—20°), ocmoxHeHHbIe NosOrMMM HatBuramu. Ocu BCex OTMe- 
[eCHHbIX CTPyKTYP, HMeA Ha ceBepe MOUTH MePHAMOHAIbHOe MpocTupanne, Ha 
ore KPyTO MOBOPauNBaIOT Ha IOFO-BOCTOK, NOrpy2Kascb B TOMXKEe HallpaBJeHHH. 

OrmoxKeHUA BCeX CBHT Ha3BaHHbIX KOMIWI€KCOB B OCHOBHbIX ¥epTax HacwJe- 
\yIOT CTPYKTYPHBI WiaH HWAKHUX 9TAKeH. 

B mecre conpsxKeHuli aHTHKIMHaJe C CHHKIMHAIAMH HaxOAATCA ociabeH- 
ible 30HbI, BbIPAaxKeHHble 30HaMu pasJioMoB. B aTux 30HaxX pacNosarawrca spyni- 
UBHBbI€ allilapaTbl COBPeMeHHBIX HM ApeBHeYeTBEPTHUHbIX BYJIKAHOB. Ha Co- 
IPSKeEHUM AHTUKIMHaIM CpesqMHHOrO XpeOTa (aHTHKIHHab p. CremaHosol) 
. HauwnKkunckoli CHHKIMHanbio pacnonaraetcx pa ByiKaHos: Wanouxa — 


2 JIAH, rv. 127, Ne 4 Apel 
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Puc. 1. CxeMa TeKTOHHKM 1Ox%KHO uacra Kamuatku. 1 — gomeso3olickuii (mameos0kcKuh ?) 
ckialyaTEli KommieKc, 2 — mesosolickuli cKaquaTbIit KomnmeKc, 3 — TPeTHUABIN CKaquarpili 
Kommmekc, 4 — o6ulacTH pacnpocTpaweHua Monoforo ByiKaHH3Ma (paHHeueTBepTHuHBIii — 
coppeMeHHbIt), 5 — o6acTH MOJO{bIX NaOKeHHBIX NOMHATH mpurn6os (Kyprapcxoe na- 
mpaBuleHHe) (a — nporn6nl, 6 — noxusatTus), 6 — Pa3JIOMbI, CBASAHHBIC C JLOMe30201iCKHM, Me30- 
30HCKHM HM TPeTHYHBIM CKJaqyaTBIMA KomMeKcamu, 7 — Pa3JIOMBI, CBASAHHbIe C OOmacTAMU 
MOJOABIX TOLHATHH H mporn6on (KypyabcKoe Hallpapyenue), & — TeKTOHHUeCKHIt ycTyl mepex 
Kypuo-Kamuarckoit snaquuoli, 9 — ocu anTukrnnaseli (a) M CHHKIMHasett (6), 10 — Byakanel 


Iemegoran — Bustounx. Ha conpaxennn sro cunkannann c Danampexon 
aHTHKIMHAbIO HaXOJATCH Ba PaSPpyIeHHbIX BYJIKaHa: OJUH —B palione 
r. Ceqno, Apyroli—B pepxospax p. Coxou. Byosb C€BeEpO-BOCTOYHOrO Kpbiia 
TanasbcKoH aHTHKJMHasH pacnomaraerca Kopakcko-Apaynucknl pag BYyJIKa- 


HOB, a NO }0rO-BOCTOUHOMy OopTy aHTHKMHanM Cpequnnoro xpe6ta — pan 
Unenbxa — Myruoscxnii. 
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Ilo aspodboTocHumkaM YCTaHOBJIeHO, YTO MeIKHe BYJIKaHbl-Napa3suTH pacno- 
JlaraioTCA JIMHCHHO BbITAHYTHIMH WenOuKaMH, COBMaLalolluMH Cc HanpaBseHuem 
PYNHbIX pa3JIOMOB, OrpaHHuNBaioulux Oopta LIlenrpanbuo Kamuartcxkolt 
flempeccHu, M HalpaBjenuem Kypuao-KamuatcKoi riy6oKoBo,HoH BnauHbl. 
_ Kpome Toro, npu conocraBieHuu JaHHBIX reoJlorMueckol KapTbI H MaTepHa- 
VIOB A3POMaTHHTHOM CbeMKU SarlaqHoro reodusuyeckoro Tpecra (JI. A. Puzo, 
1958 r.) ormeyaetces, uro HauwKuHcKMt MporH6 xapaktepusyercs Moo*wUTeNb- 
(HDIMH AHOMAJIMAMM MA@rHUTHOTO NOJIA, a Apa aHTHKIMHaeH — OTpHUaTeb- 
HbIMH AHOMAJIMAMU. OPyNTHBHbIe aliMapaTbl BYJIKAHOB OTMeYalOTCA Pe3KO Bapbu- 
|P YIOWMMMH MHTCHCHBHBIMH MarHHTHbIMA MaKCHMYyMaMH, B TO BPpeMA KaK MOKPOBBI 
SPPYSHBHBIX MOPO He OTParKaloTcA Ha XapakTepMCTHKe MarHUTHOrO Mos. 
 YUHTHIBAA BCe STH 3AKOHOMEPHOCTH HM aHaJIM3HpyA MaTepMaJbl Mo reowlorMu 
0TO-BOCTOUHO uactu KamuaTku, npuxoJUM K CJIeYIOULMM BBIBOLaM M0 ee TeK- 
(TOHHUeCKOMY CTpoeHHio (cm. puc. 1): 

1. AnTukinHastb DanambcKoro xpe6Ta u BOCTOUHAaA M3 aHTHKJMHasel, BbIMe- 
wenHbix B, @. Jtpaxoppim (°) B cocTaBe cpeqHHHOrO xpe6Ta, Mo cymecTBy AB- 
IAIOTCA UACTAMH OMHOM KPYNHOH AHTHKIMHAJIN. 

2. CrpykTypHoe mpoyomKenne Ilanauckoro mporu6a, conpsxKeHHOrO Cc Ha- 

BBaHHOM BbILe AHTHKJIMHAbIO, CleAyeT HCKATb Ha BOCTOUHON KamuatTke, B 6ac- 
ceiHe p. )K ynaHoBoH. 
3. HauukvHcKHl mporHO, oueBHAHO, ABJIAeTCA CTPYKTYPHbIM Mposomm«Ke- 
HMM KPYMHOM CHHKJIMHAaIH, BbIqeneHHoH A. ®. MapyeHko B Maleo30CKUX TOJ- 
ullax OacceliHa BepXHero TeueHHA p. KommaKoBOl; 2Ta CHAKJIMHAab, BOSMOXKHO,. 
MMeeT Mpoou2KeHHe WH B TpeTHUHbIX OOpasoBaHuAx SanaguHow Kamuarxu. 

4. BoctouHo-Kamuatckui xpe6eT, cocTosului u3 xpedTop TaHampeKoro, 
BamaruucKoro, Tympok wu Kympou, B Jo¥eTBepTH4HOe BPeMA He ABJIAJICA eMH- 
HOH CTPyKTYPHOH 30HOH, a, BHAMMO, NpelcTaBJAJ PA CAMOCTOATeEIbHBIX aH 
THKJIMHAJIeH, PaseJIeHHbIX CHHKJIMHaJIbHBIMM TMporHuOaMu. 

5. Bee HanOoslee KpyNHble CHHKJIMHAJIbHbIe MH AHTHKJIMHAIbHbIe CTPYKTYPbI 
B C€BEPHbIX CBOMX UaCTAX HMCIOT MEPHAMOHAJIbHbIe WIM OM3KHe K HHM MpoctTu- 
PaHHA, a B IOXKHHIX HCMITHIBAIOT MOBOPOT K THXOMY OKeaHy H, HMeA IOTO-BOCTOU- 
Hbfe MpocTHpaHua, BUAMMO, MpocsexkuBaloTcA Bo Kypuso-Kamuatckol Bna- 

HHbI, Pe H OOppiBarorca. 
6. B uerpeprHunoe BPeMA MPOH3OLUIJIO ORKUMBJICHHE TEKTOHHYECKHX JBEXKe- 
HHH B 30He Kypuso-Kamuatckoh BnaqHHbl, BbIPasMBIueHcA Ha NoOJyocTpoBe 
O6pa30BaHHeM HaJIOXKeHHbIX NOLHATHM M MporHnOon, OrpaHH4eHHbIX KPYMHbIMU 
WIBaMH pa3JIOMOB. OTH pa3JIOMbl H NOLHATHA Napadeibubl Kypuno-Kamuat- 
CKOH BMakuHe HW NposomKaoT WucNoKawHu Kypusbckow ocTpoBHoH Ayru. 

Iipyrumu cioBaMu, Ha CKlaquaTylo Ayry OCHOBaHHA CeBepo-ceBepo-3anay- 

oro MpocTtupaHua, HaslowKeHa MOOJaA CKNaquatad Lyra, uMewllad oOOuiee 
CeBepo-BOCTOUHOe HalpaBeHie MpOcTHpaHHA HW MpoOAOMKawllad pasBUBaTbCA 
uM B HacTOMUlee BPeMsA. 
7. Jipwxxenua mo pa3momam KypusibcKoro HalpaBJIeHHA BbIPasHJIHCb, Be- 
POATHO, B CiBurax 30HbI KamuaTCcKOoro NosyocTpona K wry MO OTHOLIEHHIO K Ky- 
pusio-Kamuatckoli BnaluHe, YTO MPHBENO K OTKPEITHIO [peBHUX IIBOB Pa3/OMOB, 
COrIaCHbIX C HalpaBJIeGHHeM HMKHMX CTPYKTYPHbIX 9TaKeH, A K AKTHBH3ALMU 
BYJIKAHHYeCKOM MexATebHOCTH. 

IIpenmaraemad TeKTOHHYeCKaA CXeMa OCBElllaeT JIMIUIb OCHOBHbI€ 3aKOHO- 
MEPHOCTH TeKTOHMYeCKOrO cTpoeHua 1wora KamuaTKH MU, eCTeCTBeHHO, TpeOyer 
JlasibHeHWIMX YTOUHeHHH. 


| TeonornuecKHH WHCTHTYT Tlocrynuso 
Axkaylemun Hayk CCCP 12 II 1959 
ILMTHPOBAHHAS JIMTEPATYPA 
17. M. Baacos, Marep. no reow. H MomesH. HcKonaembiIM JlambH. Boctoxa, 1946. 
.M. Baacor, Cos. reon., Ne 5 (1958). %T. M. Baacos, TeonoruyecKkoe crpoe- 
pemCCCP. | BCEDEM, §3y1gs8-"* O10 GB aoe, ‘Hox. AH YCCP Ne 61(1952): 
M. ®. JLpaau, YTeonornueckoe crpoenve u HeprenocnocTs Bocrounol Kamuatkn, 195d. 
B. ®. 1b ako0B, Teonoruyeckoe ctpoeHHe HM HepTeHocHocTh SanagHolh Kamuatxu, 1955. 
A. H. 3apapuuKkud, Tp. Copeml. mo MetogaM usy4. ABWKeHHH uM AepopMauMit semHoti 
Kon, 1948. 8 A. H. 3anapunKuh, Tp. Jla6. synkanonorun AH CCCP, ns. 10, 1955. 
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TEOJOLH A 


lO. ®. VEMEKOB 


JPEBHME MOBEPXHOCTH JEHYAAWMOHHOFO BbIPABHMBAHHA 
MPHAMYPbSA VM COMPEAEJIbHbIX TEPPHTOPHH 


([1pedcmaeaeno axademuxom H. I]. Tepacumoeoim 27 II 1959) 


IlpousBeleHHble HaMM 3a mnoceqHHe rofl reosloro-reomopdosornyeckuHe 
viccyleqOBaHHaA Ha tre coperckoro JlanbHero Boctoka noKa3a/lH WMpoKoe 
pa3BUTHe A peBHHX MOBepXHOCTeH eHyJaWMOHHOFO BbIPABHMBaHUA WIM, KaK Mbl 
MX paHee HasbiBaJIM, MOBePpXHOCTeH MIMTeIbHOH Menyalluu (7). OTH moBepx- 
HOCTH Cpe3al0T B Pa3JIMUHOH CTeNeHH AMCOMMPOBaHHble TOPHbIe NOposb, He 
mpucnoca6MBascb K reoJIOrHyeCKHM cTpykKTypaM. Jia HMX XapakTepHO WH- 
pokoe pa3BHTHe MOWLHbIX KOp BbIBeTpHBaHUA. MopdomoruyecKkH OHM MmpeycTaB- 
JIMIOT Cla6O BCXOJIMJIGHHbIe MOBepXHOCTH Cc fiHpOKHMM Pe4dHbIMM JOJIMHAMK 
6e3 OTYeTIMBO BbIPaxKeHHbIX Teppac, B KOTOPbIX MpoTeKaloT HeOOJbUIMe peKH, 
HepeAKO HMeIOUINe HEACHO BbIpaxkeHHble pycila. JJOMMHbI paseAIOTCA HeEBBICO- 
KMMH IVIOCKO-BbINYKJIbIMH BOJOpaselaMu, CJIOMKCHHbIMH KOPeCHHbIMH TMopoja- 
mu. MectaMM Haj| HUMM MOAHHMaIOTCH OJMHOUHbIe JeHyallMOHHbIe OCTAaHILbl 
BbicoTo1o JO 100—300 M c BOrHyTbIMH UJIM BbIMYKJIO-BOrHYTbIMM CKJIOHAMH WJIH 
*Ke Tpynnbl HX, OOpasyioulMe JaHMwadr MeKoconMouHnHKa. Cpequ oOMIMpHBIXx 
Moe MeVIKOCOMOUHHKAa BCTPeyaloTCA OCTPOBHbIe ropHble rpynubl. Jlenytawuon- 
HbI€ OCTAHIbI MH MeJIKOCONOYHHK OObIYHO CuIOKeHbI HavOolee yCTOMUMBEIMH 
K IIpolleccaM BbIBeTpHBaHHA TOPHbIMM MOposaMu (HanpuMep, 3e1eHOKaMeHHEIME, 
YJIbTPaOCHOBHbIMH, Ma6a3saMu, KBapWeBbIMH Nopdupamu vu T. Q.). Ha Jlanbuem 
BoctToke NoBepXHOCTH BbIPaBHHBaHHA 3a00J10UeHI, M UX PbIXJIbIi MOKPOB HepelKO 
CKOBaH OCTPpOBHOH MHoroyeTHeH Mep3JIOTON. 

J[pepuue NoBepXHOCTH JeHyawMOHHOrO BbIPABHHBAHNA (HWxKe OHH YCJOB- 
HO HasbiBaloTca via KpaTKocru ITJ{B) passuTbl Ha WHTepecyrouleli Hac Teppu- 
TOPHU MOUTH MOBCeMECTHO. 

B toro-BocTouHo wacTH aJl@aHcKoro BpIcTyla CuOupcKol muaartdopmet (Aur- 
JlaHCKoe Haropbe) OHH BCTpeuaIOTCA B BUe PeJIMKTOB Ha aOCOJIOTHBIX BBICO- 
tax 0 900—1200 m. Munepanoruueckuli cocTaB pa3BHTbIX Ha HUX KOp BBI- 
BeTPHBaHHA He H3yyasica. Cys mo padoram IO. A. BusmnGsua, amecb pasBuTEl 
KPaCHOUBeTHble HM KaOJIMHOBbIe KOPbl BbIBeTpHBAaHHA. HanOonee apesuaa [LIB 
umeet, m0 JI. M. Kouocosy, Memosol Bospacr. Bo3MoxHO, YTO HeKOTOpHIe Mo- 
BePXHOCTH ABJIAIOTCA Ooee MOJIOAbIMM, TPeTHUHIMH. 

B 30He MpoTeposo0cKoro CKaqyaTOrO OKaMMJIGHHA 1OrO-BOCTOUHOH uacTH 
aljaHcKoro Bbictyna CuOupcKol natTpopmut (cucrema xpe6ToB CraHoBoro — 
J>kyrpkypa) HaOmofaroTca o6umpuHble pemuKktet IIIB wa a6cosmoruoi BEIcote 
800—2000 m. Onn cnelvasibHO He M3y4aINCcb, H BPeEMA MX BOSHHKHOBeHMA 
ocTaeTCA TOYHO He ONpeyeteHHbIM. MoxHO JIMIb No aHanoruu c AmqancKumM 
HaPOpbeM MpeANOMORKUTEMbHO IPHMHATh AIA HAX MeOBOM — TPeTHUHBI BOspacT. 

B Mourono-Oxorckol cklaquaToH o6acTH OMMCbIBaeMble nOBepxHOCcTH 
IIMpOKO pacipocTpaHeHbl. 

B Bepxue-Selickolt Hempeccun oOulupnaa Tepputopua K C, C3 u 3 or pycaa 
p. Sed HM Ro MoxHOwbA CraHoBoro xpeOTa mpefcraBiaet Bepxne-3elficxyio 
IIIB c meikoconouHHKoOM, JeHyalMOHHbIMM yBaJlaMM WH OCTPOBHBIMH BO3BBI- 
WICHHOCTAMH, CCOpMMpOBaBlylocA Ha WOKeMOpuucKUX KpPHCTamMMYecKUX M0- 
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poyax. IIIB o6ppipaerca kK p. 3ee 50—80-merposbm yecTytioM, MOAHUMascb Ha 


4300—400 m k noxHoxbIo CraHoBoro xpeOra; aOcoOTHAA BbICOTa €€ COOTBETCTBEH- 
| Ho u3MenseTcx oT 300 yo 700 M. IIpuseiickasa uacrb IIIB pacuienena 1putoKa- 
|mu p. 3eu, oOpasopaBmiumn Bpe3aHHble MeaHApbl C OOMJIHEM KaHbOHOOOpasHbIX 
| ygacrkos. K tory oT wmpoTHoro yuacrka p. 3eu HaGIOJaIOTCA JHIUb OTe bAbIE 
\o6pppKn IIIB; snecb ona mocreneHHO Morpyxaercsa Nok TOMMY BepxHeMedo- 


BbIX——KaHHOSOHCKHX O3€PHO-aJIJIIOBHAJIbHbIX MeCUaHO-FIMHUCTHIX OcalKoB. Ha 
ONHCHIBAeEMOH MOBePXHOCTH MOBCeMECTHO PaCclipocTrpaHeHb! KOPb! BbIBETPHBAHHA 
KaOJIMHOBOrO THMa MOUIHOCTbIO JO HeCKOJIbKUX JeCATKOB MerpoB. Ha cepepe 
Bepxue-Selickan ITJ[B uepes 30Hy MeIKOCONOWHMKa, yBaJIOB H HH3KOrOpba 
couwleHxeTca c oTporamu Cranoporo xpeOTa, Ha tore OHa O6OpBaHa ToOpcTOBbIM 
B30pocom xp. Tykypunrpa. Bospacr Bepxue-3eticxot ITB ompegenserca Kak 
JOHEOPeHOBbIi — 3aJleraHHeM B OOPbIBKaX ApeBHUX Pyces HEOreHOBO-HHxKHeUeT- 


| BepTHUHOTO BaJIYHHO-raJIeUHHKOBOFO aJIJIOBHA ACHONOAHCKOM To. Opua- 


KO B CeBepHod yacru ITJIB nponecchi BbIpaBHUBaHUA NpOAOM*KAaINCh UB TeueHHe 
BePXHETPeTHUHOFO-YeETBEPTHYHOFO BPeMeHH, BIWIOTb JO HaCTOAMero BpeMeHH. 
B pafione noc. )Kyp6anH HaGOsoatoTrcaA peMKTbI JOBepxHeMeOBOH (BO3MO2XxKHO 
BepxHemesloBoH) KypOauckoh ITB nox ppixsbimn BepxHemMesOBbIMA — Ma- 
JICOreHOBbIMH OCajKaMH. 

Yyackas IIB passuta no nepnudepuu Yackot Aempeccuu B BUJe pacuieHeH- 
HbIX IWIOCKHX YBaJIOB C OTHOCHTEJIbHOM BbICOTOH JO HECKOMbKUX JECATKOB MET- 
pos. Ha Hel MecTaMH COXpaHHJIMCb KOPhI BbIBETPHBaHHA (HalpuMep, B palione 
noc. Bamafex). MunepasibHbli coctaB ux He u3yyasica. Bospacr ITB mpenno- 
JIOXKUTEIbHO BEPXHETPETHUHbI, TAK Kak Goslee ApeBHHe TPeTHUHbIe OTOKeHUA 
B 3TOM paHOHe JOBOJIbHO HHTeHCMBHO JMCJIOWMpOBaHBl. 

B pojopasyesibHbIxX uactax xpeOTon Tykypuurpa u JbKargpl Ha a6courorT- 
HoH BEICoTe 700—1000 m u Gonee WIMpoKO pa3BUTbI OOLIMpHbIe pemuKThi ITJIB. 
O6uHapyxXeHHble B xpeOTe TykypuHrpa Bosopa3febHble TasleyHHKH SosoTol 
TOpbl, aHaJIOrH4Hbie MO XapaKTepy ACHONOMAHCKUM, NO3BOAIOT MpesmouaraTb 
JOHEOreHOBbIN BO3spacT TykypHHrpcKHX NOBepXHOCTelH BbIPAaBHUBAHUA. 

B cucteme xpeOTtos Bypeuuckua — Wm-Anunb — 930n peauxthi IIIB pac- 
NOJIOMKEHbI KaK B MpesTopbAx xpeOTOB (NMpeHMYLeCTBeEHHO Ha 3aMaJHbIX CKJIO- 


Hax), TaK HM B BOJOPAa3eIbHbIX YaCTAX Ha aOcomOTHOH BEICoTe 700—2000 m. 


Koauyectso IIJ[B u ux BospacT He ycTaHoBseHb!. MoxkHO npelnoslaraTb, uTO 
OHH He CTapuie BepxHero Mejia — nageoreHa. ITJ[B BypeuncKor tenpeccun, 


*-Haxojiallaaca Ha aOcomr1oTHOH BbicoTe Gomee 500 M, uMeeT BO3PaCT JOBepXHe- 
- MeJIOBOH, TaK KaK Ha Hel 3aleraloT BEPXHeMeJIOBble OCANKH, aHaJOruuHble (10 
—uccmenopanuam VM. VW. Celt) warasuckum. 


B CuxotTs-AmuucKkoH Me3z030lcKoH cKJaquaToH oOmacTH (jeBoOepexbe 
Hu30BbeB Amypa uw CuxoTs-Anuub) IIB pacnpocrpaHenbl B 3Ha4HTeJIbHbIX 
macuita6ax. B Spopouo-UyKuarupceKxow Aenpeccuun IIIB pasputsi na adcosror- 
HbIX BbICOTaX OT H€CKOJIbKHX JeCATKOB MeTPOB JO 300 M Cc KOpaMM BbIBeETPHBa- 
HHA BHAMMOH MouHOcTbIO Jo 8—10 m. HM3yyennbie HaMH KOPbI BbIBeTPHBAHHA 
R Oacceline p. TopHH OTHOCATCA K KaOJIMHOBOMYy TuNy. BospacT ux, MO-BHAN- 
MOMY, TPe€THUHbI, TAK KaK KaOJMHOBHIti THI BbIBeTPHBaHUA Ha JlanbHem BoctoKke 
XapakTepeH Ja JoueTBepTu4uHOrO BpemMeHH. B mpefemtax Jempeccuu wWupoKo 
pa3sBHTbI yYaCTKM MeIKOCONOUHMKa M JeHyLawMOHHOrO HH3KOrOpbA (ocTaTOU- 
HbIxX Top). He McKm1O¥eHa BOSMOXHOCTL, YTO PasbeHHCHHble HbIHe yuaCTKU 
IIB umewr pa3sMuHblii BO3pacT, KaK Ha 9TO BIepBble WIA STOFO pahoua yKa3bl- 
pau E. B. Ilasnoscxua u VW. A. Ecppemos (’). 

B Cpegue-Amypckol empeccuH HaOsioaloTcA pa3PpO3HeEHHbIe PeHKTHI 
TIJIB ua a6c. Bpicotax Jo 300 m. M3-3a HefocTaTOUHOH M3SYYeHHOCTH HeEJIb3A YT- 
BepKaTb, OTHOCATCA JIM OHH K e€MMHOM MOBePXHOCTH WIM Pa3HOBO3pPaCTHHI. 
TlocnenHee mpeqnonomenve, mo-BuLuMomy, Goulee mpaBgonogobHo. B omnncsi- 
BaeMOli Jenpeccuu pasBuTE! yaacTKu IIBJI, MemkoconouHHkK HM OCTPOBHbIe Topbl 
(xpe6rn Tlomneescxnit, Cytapcxui, Uyxu-Iloxro#, Banfan, Xexuup u Jp.). 
Menxoconounnk uv IIIB scrpeyarorca no mepHiepuu OCTpOBHbIX TOP BHYTPH 
qlempeccuu, a TakxKe HM M0 OKpawHaM nocueqHeh. Ha XaOaposcKom yuacTKe 
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TIJIB tupoxo pacnpocrpaHeubl KOpbI BbIBeTpHBaHMA KaOJIMHOBOFO THA (H3YYeH- 


Hble HaMH Ha yuacTKe oT XaGOaposcka fo noc. MayiMppk). OTH KOPbI BbIBeTPHBa- 
HUA, O-BUMMOMY, ABJIAIOTCA BEPXHETPETHYHBIMU, YTO NOSBONAeT LaTHPOBATb 
Bospacr XaGaposcKxoli IIIB kak BepxuerpeTHuHEIh. Yecypulickan Mempeccus 
XapaKkTepuH3yeTca mo Mepudepuu mMoBcemectHbEmM pasBuTuem IIIB c Kopamn BBI- 
BETPHBaHHA BULMMOM MOULHOCThIO Golee 20 mM. V3yueHHble Hamu Cc CeBepHOr 
YaCTH JlenpeccCHH KOPbI BLIBETPHBaHUA OTHOCATCA K KaoJIMHOBOMYy TuITy. B 10x- 
Holt uacru ee A. VW. )Kusotosckasn (°) o6napy2xKuJla KOPbI BbIBeTPHBaHHA MOHT- 
MOPWJIOHNT-OeleNIHTOBOTO THMa, MMeIOUMe MWJIMOMeHOBbIM BO3pacT. OmucaH- 
ubie IIIB pacnonaraiorea wa a6coJOTHbIX BLICoTax He Gomee 300 mM. B yKasau- 
HOM paiioHe 3HauHTebHOe Pa3BUTHe MMeeCT MEJIKOCONOUHHK, PaCMOsO*KeHHbIM 
B MpoMexyTouHoO 30He Mexyy IITJIB u ropHbim pejbedom. 

Yuacrku IIIB, menkoconouHukKa MW OCTPOBHbIX TOP MeHyauMOHHOTO THA, 
BO3HHKIMX B Mpotlecce HUCXOMAMerO pa3sBHTHA pebeca, WMpPOKO pacmpocrt- 
paneupt B Amypo-AmryxcKkol u Ypiwib-Ku3nHcKol enmpeccuu Ha aOcouOTHOM 
BbICOTe OT H€CKOJIbKUX JecaTKOB MeTposB oO 300 mM. Ha onncprBaemplx ITB 06- 
Hapy2KeHbI KOpPbI BbIBeTpHBaHHA (Moc. Benaa [muuKa u Jp.). 

3HauMTeIbHOe PasBUTHe PeHKTbI MOBePpXHOCTeH BbIPABHHBAaHHA MMeIOT B 
Cuxors-AmuHe Ha a6comoTHon Bbicotre 800—1400 m. BowbumuctTBo uccleqoBa- 
TeJleii IPHXOAMT K BHIBOLY O pasBUuTuM 3fecb JByx IIB: muowexosok u MIKoO- 
IL€CHOBO- HU xKHeveTBepTuYHOL (”,°,°). BospacT Hx ycTaHaBJIMBaeTCA Ha OCHOBaHHH 
KOCBCHHbIX MPH3HAKOB, H B 4YaCTHOCTH — MO reoMopdosorHuyecKHM cooOpaxe- 
HHAM, MOSTOMY €fO HeJIb3A CUHTATb TOUHO YCTAHOBJICHHBIM. 

Han6ouee o6umpuaa Ha JlambHem Boctoxe Huxue-Selicxaa IIB oxkaiim- 
aiset (7,6) mMpoKo# nomocof cepepHyio HM BocTouHyIO uactH Amypo-3ercKor 
mempeccun. A6comoruple BpIcoTH IIJ[B ne mpespnuarot 400 m. B pa3iMuHbIx ee 
YaCTAX PaCMOJOKeHbI YYaCTKH MeJIKOCOMOUHUKA, a MeCTAMH WH OCTPOBHbIe roOpHt 
(np. Oxra6ppexuli). Menkocono¥HukK CocpeloTOoueH B OCHOBHOM No Mepudepun 
Tempeccuu, B 30He CO“IeHeHHA C TOPHbIMM patonamu. McKmoueHHe CocTaBsAeT 
OOJIbIOH MACCHB MeEJIKOCONOUHHKAa UH OCTPOBHbIX Top B CpesHem TeyeHHN p. Ma- 
MbIH, OCTaJIbHad »Ke TeppHTopud Huxue-3eicxon ITB cpaBuuresbHo xopouio 
BbIPaBHeHa H ee NOUTH PaBHHMHHY!O MOBEPXHOCTb HapyiMlaloT JIMUib eLMHMUHDIE 
WeHYauHOHHbIe ocTaHpt. Huxxue-Seucxan IIIB cpesaer qucioluupoBpaHHpe 
MlayleO3OHCKHe H Me3030HCKHe OCaOUHbIe NOPOAbI (MpeHMYIeCTBEHHO Ha CeBepe) 
M KpucTaslIMueckue JOKeMOpHHCKHe MOpObl MU paSHOBO3SpPaCcTHble TpaHHTOM pI 
(Ha Boctoke). K }O u 103 Huxue-3elicxan IIIB nocrenenuo norpyKaertca nox 
PbIXJbIe OTORKeHHA: BHAYae MO BepXHeOJIHFOWeHOBble — HW2KHeYeTBeEpTHY- 
Hble MeCKH 3e€HCKOH CepHu, 3aTeM MO, BEPXHeMeJIOBbIe — MaJIeOreHOBble OCaKU 
WaradHcKoh cepuu. Takum o6pa3om, pa3suunbie yuactku Huxkue-Seiicxon 
TTB umewr pa3Hbid Bo3pacT: JOBepXHeMeNOBOH, JOBeEPXHeOMMTOMeHOBLI U 
BePXHETPeCTHUHbIM-YeETBEPTHIHbIM (TaK Kak MepucdbepH4ueckue yUaCTKH OMMCHIBAe- 
moi IIJ[B dopmuposasucb BIVIOTh WO HacTosuero BpemeHu). [lopcemectTHo pa3- 
BUTbIe KOPbI BbIBeETPHBAaHHA MO TePMHYeCKHM KPHBbIM HU 3JIEKTPOHHOMUKDPOCKO- 
MMYeCKHM CHHMKaM OTHOCATCA K KaOJIMHOBOoMy Tuy. B mpotecce bopMupoBaHHA 
IIIB mpoucxofusto ee paciiMpeHve 3a cueT OKAaLiMJIAIOULMX TOPHHIX palioHos. 
O6 2TOM roBopHT TO, 4TO MepHdepuyeckue yacTu IIIB Bprxogat u3 reonoruue- 
CKUX rpaHny TypaucKoro cpelMHHOTO MaccuBa, 3€XBaTbIBAA YaCTb 30HbI Me30- 
3OHCKOH CkJlaquatocru. XapakTepHo, uro nepexoy ot IIB k Typanckomy 
XpeOTy MpoucxoxUT B cueLyrolleH MocienopatenbuoctTu: IIIB — menxoconou- 
HHK — YyBaJIbl HIM HA3SKOTOpbe — FOpHbIl pesibed, Tora Kak B CeBepHOH uacTu 
oHa CoueHsAeTCH Cc xpe6ramu Tykypuurpa u Jxargbl 10 30He KpyMHOFO B36poca. 

Kak BHAHO U3 BBILMeH3102%KeHHOFO, NOBeEpXHOCTH JeHyallMOHHOrO BEIPABHH- 
BaHHA POPMUPOBAIMCh B pasJIM4HbIX TeOsOFO-CTPYKTYPHBIX 30HAX: Ha mMiar- 
(bopme (LOB yacrb Anganckoro Haropba), B OGNacTH cpequHHOrO MaccusBa (Amy- 
po-Selickas Jenpeccua), B 30HeE MpoTeposoiicKoH cKMaquatTocTu (xpe6TEI Cra- 
Hopow uw JKyrmxyp), B Moxrono-Oxotckoi u CuxoTs-AnMHbCKOH CKslaquaTblx 
OO1aCTAX B 9TIOXM OTHOCHTEIbHOO TEKTOHHYeCKOrO NOKOA. BospacT ux BecbMa 
pasiM4ueH (MeIOBOM, BepxXHeMeNOBOH, MOBepxHeoMHToWeHOBbIit, Bep XHeTpeTuu- 
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HbIM, MHOMeHOBbIM, MJIMOWeHOBDbIM, MJIMOILeHOBO- HW2KHEYETBEPTH HI). Xapak- 
TepHOH OcoGeHHOCcTHIO OOumMpHEIX IIIB apaserca pasimunbili Bospacr ux pa3- 
HbIX yuacTKOB (Hanpumep, Avid HuKueseitcKot IVIB or qopepxneosnrowexoBoro 
Ha tore JO COBpeMeHHOTO Ha ceBepe). 

TecHant MpocrpaHcTBeHHaA CBA3b MeJIKOCONOUHUKAa, JeHyallMOHHbIX yBa- 
JIOB H OCTPOBHBIX Trop (eHyalMOHHOrO HU3KOrOpbA) C NOBepXHOCTAMH JeHy- 
AauMOHHOFO BbIPABHABAHHA TOBOPHT OO UX reHeTHYeCcKOH cBa3H. Bce 3Tu TuMbI 
BO3HUKaIOT B pe3yJIbTaTe Mpolecca HUCXOAAMLero pasBuTHA pembeda. HaG6st0- 
Aaroulaacd mpu mepexoge or rop k ITJIB 3axkoHomepHasa CMeHa THNOB pesbeta: 
TOPHbIM pebed — JeHyfauwOHHOe HH3KOropbe — JeHyallNOHHble yBaJIbl — 
MesKoconouHHuk — ITJ[B cBuyeresbcrByer 0 TOM, YTO 3feCb HaG0fjaerca reHeru- 
‘yecKHH pay WeHyMaWMOHHEIX THNOB pemberpa. 

V13-3a TeEKTOHMYeCKOM AKTHBHOCTH mMpollecc AeHyallMouHoro HuBesUpoRa- 
HMA pelbeda Mpekpalljaics, He JocTHrHyB cTagquu meHemeHa. Ilostomy na 
Jlanbuem Bocroke oTcyTcTBy!oT THNMYHIe NeHenseHbI. PaccMoTpeHHble moBepx- 
HOCTH BbIPABHHBAHHA Heb3A TaKKe Ha3sbIBaTb NeAMMIeCHAMM, TaK KaK OHM Cop- 
-MHPOBaJIMCb B YCOBHAX He APHLHOPO WIM CeMMapHHOrO, a TYMMAHOLO KJMMaTa. 
O cyujecTBoBaHHN MocmeqHero FOBOPAT CHOPOBO-MbIIbILeBbIe CMeKTPbI HM JIH- 
‘CTOBad (plopa 3 1OPCKUX, MEJOBBIX TPeTHUHBIX OCAMKOB, He MMeIOLLaA KCepo- 
@uIbHOrO XapakTepa, a TaKXKe KaOJIMHOBHIM THM BbIBeETPHBaHHaA. 

C omucaHHbIMu moBepxHocTamu Ha JlambHem BocToke cBaA3aHbI POCCbIMHbIe 
MECTOPOXKeHHA 30/10TA, KaCCHTepHTa, MeCTOPOKAeCHUA OFHEYNOPHBIX HM KUp- 
MMU4HbIX PIMH, MUHePabHbIX KPacoK UH ApyruXx Moe3sHbIX HCKOMAeMBIX, C Tepe- 
MbIBOM KOP BbIBETPHBaHUA MOryT ObITb CBAZ3AHbI BO3MOXKHBIE POCCHINH 3010TAa 
Mu usbMeHuTa. Tlourw paBHHHHbIM pelbet) NOBepXHOcTeli BbIPAaBHHBAHAA Oylaro- 
IPHATeH WIA UX KYJIbTYPHOTO OCBOeCHHA B KaueCTBe CeJIbCKOXO3AHCTBCHHBIX 
yrolul. QTu O6CTOATeMbCTBA 3aCTABJIAIOT OOPaTHTb BHHMAHMe Ha UX ]aJibHel- 
qmee Hu3yueHnHe. 


Bcecoro3Hblli HAayYHO-MCCIeELOBaTebCKUH Tloetynrao 
reovOrHuyecKHH WHCTHTYT 25 II 1959 
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Jloxxagn Akanemunu nayx CCCP 
1959. Tom 127, Ni 4 


TPEOAOL HA 


B. H. WEBYEHKO 


MOCOJIOBCKHM TOPH3OHT CTAJIMHFPALCKOM OBJIACTH 
(ITpedcmaeneno axademuxom J. B. Haauekunoim 20 II 1959) 


3a BpeMA, Mpolweswee Nocle NPHHATHA eMMHOK yHUPUUMpOBaHHOH CXeMbI 
erpaturpadbuu Avia ManeosoiicKkux oTmoxeHnl (1951 r.), Ha TeppuTopuu Pyc- 
CKOli mWwiaT@opMbI NomyyeH OoubWIO cbakTHYeCKHM MaTepHall, NOsBOMAIONIMA 
YTOUHUTb, a B OTICIbHBIX YaCTAX H H3MCHHTH ee. 

OyHMM U3 BONpOCcoB, TpeOyIONIHX YTOUHeHHA, ABJIAeTCA BOIIpoc 06 OObeMe 
alidebcKOrO HW %KMBeTCKOTO ApycoB uM OO HX rpaHule. 

MocouoscKuit TOpH3OHT, BriepBble BbifeweHHDIM A. Li. JIsmenxo (*), Obit 
YCJIOBHO OTHECeH K HH XKHEXKUBETCKOMY TOMbAPycy MO yHH@UMMpOBaHHON Cxeme 
1951 r. A. VU. Jiamenxo (°,4) Bpicka3aq MpeqnouoweHve O BO3MOXKHOH MpHHa- 
JI@XKHOCTH MOCOJIOBCKOFO TOpH30HTa K IUdebckomMy Apycy, a Take O Como- 
CTaBJIeCHHH ero Cc Oulickumu cuiosmu Ypasa. C. VW. MWesnos (1°) B momoce cTbika 
ypaJIbCKHX HM MWiaTPOPMeHHbIX THMOB paspe3sa YCTaHOBHJI OHHCKO-MOCOJIOBCKHe 
KOMIWIeKCbI ocTpakol. B cBxA3H C 9THM OH CUMTAe€T MOCOJIOBCKHH TOPH30HT 
6ulickue COM OAHOBOspacTHbiMHu. JI. H. Eroposa (1) Ha oCHOBaHHH u3y4eHHA 
OcTpakO BbICKa3asla MpelnosoxweHHe O COMOCTaBJICHHH OMHCKHX CJIOeB C MO- 
COJIOBCKMMH M MOPCOBCKHMH OTJIOXKCHHAMH. 

MocouoBckuli TOpH30HT B Mpesemax CrasIMHrpalcKOW OG. Obl YCJIOBHO BbI- 
nmenen M. A. Heuaesoti, I]. A. Kapnospm u B. C. HaymKunon (°).®ayHucru- 
yeCKH OH He Obl OXapaKTepH30BaH. 

3a nocmeqHee BpeMA B PaCCMaTPHBAeMbIX OTIOMKeCHHAX HAMM Ob BCTPeyeH 
KOMIWIeKC (bayHbl OpaxvoOnol HU OCTPaKOL, XapaKTepHbI JIA MOCOJIOBCKUX OT- 
omeHni Llentpasibupix oOacteH Pycckow maatTdopMbpl. 

Bmecte c TeM, NOJYYeHbI TaHHble, MOSBOJIAIOMHe COMOCTABIATb MOCOJIOB- 
CKHH TOPH30HT C OuHCKHMU cloaMU Ypaua. 

OTJI02%Ke€HHA MOCOJIOBCKOrO TOPH30HTa Ha TeppuTOpuH CramuHrpascKon O61. 
ObWIM BCKPbITbI H H3yyeHbI Ha AOpamoscKoli, MupoxpuescKo, MBanoscKoit 
Mw Kaenoscxoh miomatax. JluTomoruuecku cocTaB Topv30HTa M3y4asicH 
I]. A. Kapnossm. 

@Mayua Opaxuonox uv ocTpakoO], u3yY4alacb ABTOPOM HaCTOAMel CTaTbH, OHA 
Oblia TakxKe mpocmotpena A. VU. JIameuxo. 

MocojoBcKui TOPpH30HT BO BC€X OXapaKTePH30BaHHbIX KePHOM paspe3ax 
COXKeH H3BECTHAKAMH C OTCJIbHbIMH MpOCOAMH OypbIX OHTYMHHO3HBIX Mep- 
releH WU aprHJJIHTOB. 

HispecrHakH MpeHMYU[eCTBEHHO MeHTOMOp@HbIe HM TOHKOSePHUCTble, pexe 
MeJIKOJeTpHTycosBble. L[BeT H3BeECTHAKOB B paspese Mpanopckon moulalu cBer- 
JIO-CepbIH, Cepbi H MpocsoAMM OypoBaTo-cepEii, a Ha AOpamoscKoli, Mupouni- 
yeBcKOH HM KweHoBCKOH MloulayqaAx — TeMHO-Cepbiit. 

MouyHocTb MOCOJOBCKOTO TOPH3OHTa B pesemax paccMaTpHBaemolt TeppH- 
TOPHH BbIepxKuBaeTCA H paBHa 50—60 mM. 

B nopoyax MOCcOJIOBCKOrO Tropu30HTa ompesenenbl OpaxnonogzL Productus 
mosolovicus Ljasch., Atrypa crassa Ljasch., A. cf. crassa Ljasch., Spirifer 
(IImenia) mosolensis Ljacsh. u ocrpaxogsn Bairdia ho!uschurmensis Pol., 
Microcheilinella affinis Pol., M. larionovae Pol., Voronina voronensis Pol. 

HwxKyasd rpaHuita MocososcKoro ropu30HTa Ha KnenoscKol, MBanoscKoli u 
MupoupescKon mioulaqax MpoBOAMTCA MO CMeHe AaHIMAPHTOBO-OAOMUTOBHIX 
NOpoy, H3BecTHAKAaMH, a Ha AOpamoBcKoN MoWalw — rinuamu. 

Bepxuaad rpanulla POpH30HTa MPpOBOAUTCA NO pesKOl AMTOMOTMYeCKOH CMeHe 
H3BeCTHAKOB apruJIMTaMH Bblllesexallero ropu3outa. B sTux aprusuTax co- 
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AepxkuTCA aya Opaxuonos: Productella ex gr. morsovensis Ljasch., Atrypa 
cf. sokolovae Ljasch., Atrypa ex gr. reticularis Linn., Spirifer (IImenia) aff. 
mosolensis Ljasch. Nepeuncaenupiit Komnuiekc dbayHbl Opaxuonog pesko ormH- 
yaeTCA OT MOCOJIOBCKOrO. 

Ha A6pamosckoit miomlanqu, B cKBaxuHe Neo 12, otT02%xeHHA MOCOMOBCKOrO 
ropu30HTa C riyOuHb! 2370—2380 m npefcTaBleHbl H3BeECTHAKAMH, TeMHO-Ce- 
PHIMH, MeMTOMOPPHbIMU, MeJKOSePHUCTHIMH, C cbayHOH Opaxnonogx u ocrpa- 
KON. B usBecTHakax ompegenenbl Opaxvonogb Productus cf. mosolovicus 
Liasch., ocrpakxogpi Bairdia holuschurmensis Pol., Microcheilinella larionovae 
Pol., Microcheilinella affinis Pol. 

B uspectuake c rary6uHbt 1459—1467 m cxpaxune Ne 23 stoi xe Moulann 
Oblla OMpeszeteHa Voronina voronensis Pol. 

B cxpaxkune Ne 8 Mupoubuesckolt momlaqu U3BeCTHAKH C riyOuHE! 2377— 
2384 M cojlepxKaT Opa xMonogn Spirifer (Ilmenia) mosolensis Ljasch. u ocrpaKoJbi 
Bairdia holuschurmensis Pol., Microcheilinella affinis Pol. 

Ha Vsanosckon mioulaqv KepHOM OXapaKTepw30BaHa HM2KHAA YacTb MOCO- 
JIOBCKOrO TOPH3OHTAa, TpeCTaBsJIeHHaA H3BeECTHAKAMH, CBETJIO- UH OypoBaTo-ce- 
PbIMH, TOHKOSEPHHCTHIMH, JeETPHTYCOBLIMH C MPOCJIOAMH KOPH4HEBLIX OUTYMH- 
HOSHBIX Mepreuiel. 

B uspecTHaKax Cc rayOuHp! 2125—2130 m cxBaxunp Ne 6 ompeletenbi 6pa- 
xuonoypl Productus mosolovicus Ljasch., Atrypa cf. crassa Ljasch., Spirifer 
(I'menia) mosolensis Ljasch. M3 ocrpaxog E. H. Ilomenosoi onpegenena Vo- 
ronina voronensis Pol. M3pecruaxu c riy6unpr 2196—2199 m ckBaxkunbp Ne 7 
cofepxatT Opaxuvonogn Productus mosolovicus Lijasch., Atrypa sp., Spirifer 
(IlImenia) mosolensis Liasch. 

B u3BecTHAKaXx, 3alerarollux Ha riyOuHe 2766—2769 m Kaenosckol cKBa- 
*uHEI Ne 5, Opin onpezenenpt Bairdia holuschurmiensis Pol., Microcheili- 
nella sp. Kak BUAHO M3 H3102%eHHOFO, OTJOKCHUA MOCOJIOBCKOrO TOpH3oHTa 
CrasMHrpayckol O61. AMTOMOTHYeCKH pe3KO OTNMUAIOTCA OT MOACTHMAIOMIMX U 
NOKPbIBaIOLWIUX NOpO HU MOISTOMY XOPOWIO OTOHMBAIOTCA Ha SJIEKTPOKapoTTax- 
HbIX JMarpamMax. KommuieKc (ayHbl Opaxuonoy BKIOYUaAeT MOUTH BCe (POPMEI, Xa- 
PAKTeEpHBIe JIA MOCOJIOBCKHX OTJIOXKEeHUH MeHTPaJIbHbIX OOIacTeH PyccKolki nwatT- 
dopmpl. Komnsekc cbayHbl ocTpakoy BKOUaeT Kak (cpMbI (Voronina voronensis 
Pol.), xapakTepHble JA MOCOJOBCKHX OTJOKeHHH LlenTpasbHEIx oOacTek 
Pycckol naatbopmpl, Tak u dopmpl Bairdia holuschurmensis Pol., Microchei- 
linella affinis Pol., M. larionovae Pol., xapakTepHble Wid OHHCKHX Ci0eB 
Y pasa. 

CrelopaTeIbHO, CMeIIaHHbI KOMMJIeKC PayHbl OMHCKHX CJIOeCB H MOCOJIOB- 
CKOFO FOPH30HTa XapaKTePeH He TOJbKO WIA NOJOCHI CTbIKA YPasIbCKMX M MWlaT- 
(OPpMeHHEIX THMOB pa3spes3a (1°), Ho OH 3ac=pHKCHPOBaH HaMH HM B paspesax ceBep- 
HOM HW 3amaqHou vacreh CranuurpagcKon o6n. lonyuenuble JaHHble NO3BOAIOT 
HAM COMOCTABATb MOCOJIOBCKH TOpH30HT CramMHTpaycKoH OO. C MOCOJIOB- 
CKHMM OTIO*KeHUAMH LlenTpasbHbIx OOacTelt PyccKol naTpopMbI MC OMLCKHM 
CIOAMM 3alaqHoro cKoHa Ypawa. 

Tak Kak OvficKne CON, NO JaHHbIM uccesoBaTesel (°-°), uMe1oT 9HeubCKHH 
BO3PaCT, TO COBEPIIeHHO MpaBHJIbHO ObIO Obl paCCMaTPHBaTb MOCOJIOBCKHH To- 
PH3OHT B CocTaBe 9icpebcKoro Apyca. 


LlentpambHaxd Hay4HO-NcceqoBaTeNbcKaAd NabopaTopHA Toctynus0 
Tpecta «CraMurpaqHedptera3pasBeyka» 18 II 1959 
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JIHTOJOLHA 


A. B. KOMEJIMOBHY 


O TIPOHCXO)KAEHHH CBHHILOBO-LLMHKOBOH MHHEPAJIV3AU HK 
B JIPEBHUX TOJIMAX FOrO-3ANAA PYCCKOM NJIATSOPMbI 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeum 24 III 1959) 


B noposax ocagounoro noKpospa PyccKol muaTpopMbl W3faBHa H3BeCTHbI 
MHOFOUHCJICHHbIC MPOABJICHHA CBHHILOBO-IWMHKOBOM MMHepaJIM3alHH, OObINHO 
mpefcTaBAtollne Cobo pelKyIO pacceAHHY!0 BKPalWJICHHOCTb CyJIb(UOB CBUH- 
ila HW WHHKa B pa3HbIx mopofwax. Muorne uccsieqoBaTesu He 63 OCHOBAHMA M10- 
NaratoT, UTO 3TH IIPOABJIGHHA MU HEKOTOPble MPOMbIMJICHHbIe THIMbI BKPallJICHHbIX 
CBHHILOBO-ILMHKOBBIX Py, MPWYPOUeHHBIX K OCaJOUHbIM NOposaM, BO3HHKAaIOT 
B pe3yJIbTaTe elCTBHA CXOJHBIX TeOXMMMYeCKHX mMpolleccos. M3yuenue pac- 
CeAHHOH CBUHILOBO-IMHKOBOM MHHepaslu3sallMu B OCaNOUHBIX NMoposax mlaTdop- 
MeHHOrTO YeXJIa C STOH TOUKH 3PeHHA NpeACTaBAeT OMpeeseHHbId MHTepec. 

B oroTmaHAcKux Tosmllax 1oro-3analHou yactu PyccKol miaTPopMb! M3BecT- 
HbI Clelyroulue (OPpMbI KOHIEHTPAallMu CyIb(UAOB CBMHIAa WH WuHKa: |) BpInos- 
HeHHA BHYTPeHHUX MOJocTelt octpOpHTOBbIX KOHKPelMH B TOJIMe PIMHUCTHIX 
nmopoy KasloccKoro ropu3outa (Ilogomua); 2) npoxuIKu B MecuaHiKaxX MOTHJeB- 
CKOH CBuTHI Ha p. Jepso; 3) cnopannueckad BKpanJIeHHOCTb B MecuaHNKax pa3- 
HbIX TOPH3OHTOB MOPHJIeEBCKOM HM YUMIKO cBuT. EQMHMUHbIe HAXOLKU rasleHuTa 
u ciaslepHTa OTMe4aIOTCA TakKe B U3BECTHAKAX ToTMaHAuaA (2°). 

PyRONpOABMeHUA, CBAZSAHHHeE Cc POCHOPHTOBHMH 
KOHKPeCWHAMH, H3y4aIHCb MHOFMMM UcceloBaTelaAmu. TeomorMu, MH- 
HepaJIOrMH WM reHesucy sTuX OOpas0BaHHli MocBalleHb! padoTpr E. K. Jla3apeu- 
Ko (°), E. Il. ®ypman (2°), M. M. Kouncrantuuopa (*), ®. M. Manuuoscxoro (°) 
wu Ap. PocopuTowbie KonKpewuu B Tlojonuu u Ha TeppuTopuu mpaBobepexba 
J\nectpa JIOKaIM30BaHbI B OTJIOXCHHAX KasOCCKorO * TOpu3OHTa YWIMUKOL 
CBUTHI, CJIOKCHHOFO MHKPOCJIONCTHIMH Apr IMTaMH (cuaHamu), O6orallleHHbIMH 
OpraHuyeckuM BellecTBoM. B ocHOBaHHH TOpH30HTa OTMeYaIOTCA MpomlacTKH 
mecuaHukos. HenocpeycTBeHHO HWxKe B3asleralor SIMMTeHeTHYeCKH H3MeHeCHHBIe 
meCuaHHKH JOKYPXKeEBCKOTO TOPH3OHTA, MOLHOCThIO oT 4 TO 25 Mo. 

Bo BMeliarouux aprusiiuTax doccopuTsi pacmpesesenbl 3aKOHOMePHO, rpyn- 
NMpyACb B PALbI-TOPH3OHTHI, HallpaBJIeEHHe KOTOPHIX CTPoro CoBMaaeT CO cuONC- 
TocTbO. PaccrosHve Mey HMMM KOJIeOJeTCA B WHPOKUX Mpeselax: OT HeECKOJIb- 
KHX Jl€CATKOB CAHTHMETPOB JO HeECKOJIbKHX MeTpoB. Uncio TakuX PAROB B Ma- 
JekO OTCTOAULMX OOHAKeHHAX pasiHUHO Hu ocruraer 10 (2°). 

KoukpeluMn oGlaqaior pakuanbHO-y4UCcToN CTpyKTYpOH M C/O2%KeHI Kpun- 
TOKpHCTalMuecKHM (bocdaTom, oTBeyalouluM dTopanatuty (#°). Buyrpu Hux 
HaOOMaIOTCA HEOOJIbINME NOJOCTH 3Be3Q4aTOH POPMBI, C pakuasbHO pacxossA- 
WHUMMCA KaHaJibllaMM, HepeAKO paciuupsiolluMuca K mMepudepun. Tonocru 
OObINHO BbITO/HeHbI Mn-cojlep2kalldM KaJIbUMTOM, KaOJIMHUTOM, pexke KBaptiem, 
raJleHuTOM, CaslepHTOM, XaJIbKOMMPHTOM, NMPHTOM HM HeKOTOPHIMH BTOPHYHBIMH 
MHHepaliaMu, Cpe KOTOPbIX NOMMHHPYIOT OKUCJbI MapraHwa. 


* KamiocckoMy TopH30HTy cooTsercTByeT mpoxykTupHan cputa H. UH. JlapuHa 4 


T. A. Cpero3aposol, cmaHubl Hacnapyue T. BackaylaHy, MHHbKOBeLLKHH ropusout I. X. TuK- 
KeHIITeHHa. 
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IIpowxuaAKH ranmeHuTa B Nec¥uaHHKaX MOrHses- 
¢€ KOH CBUT Db pasBHTb OrpanHyenHoO. Onn u3BecTHbI B palione Mornuies- 
Tlogompexa no p. Jlepso, rae usyyanucn H. M. Uspanrumunsim (?). 3mecb B KBap- 
‘WMTOBHAHBIX NeCuaHHKaX MOPHJIeBCKOM CBHTbI Ha MPOTAXKeHHM eCATKOB MeTPOB 
MPOCeKABAIOTCA KPYMHbIe TPelMHb! OTACIbHOCTH CKOMOBOFO THMAa C MpocTupa- 
vem 320u 50—60° u BepTukambHEIM nayennem. Ilo TpeujuHam HaGsOsart0TcA 
BbIAeICHHA TaeHHTa, HepeAKO accoWMUpyioule c cepbIM, HHOPa rpeOenyaTHIM 
KBapliem. BuijereHuA rasleHHTa B TpellMHaX HMeIOT POPMY M@JIKUX HM KPYNHbIX 
‘CHJIbHO YIWIOWEHHBIX KPHCTaJIOB KyOMYeCKOrO OOHKa, Ppa3MepOM B IIVIOCKOCTH 
‘TPellMH Jo 2 cM, Mp TomMHHe B 1—2 MM. YnOWeHHbIe reKcaaApbl HepeKO CuIn- 
BaloTcsA B CIVIOMMIHbIe arperaThl, OOpasyA HUTeBUAHbIe MpORUIKU. Borestenusa ra- 
J@HHUTa Takoro Ke XapakTepa HHOrga HaOmoaworcA BAONb MOBepxXHocTeli 
‘CJIOMCTOCTH MeCuaHHKOB, Te OHH OOBIYHO OKHCJIeCHbI H 3aMEIIleCHbI sApKO- 
X%KEJITDIMA CBHHIOBbIMM OXpaMH. C raJieHHTOM aCCOLMupyt!oT cepbIli u rpebenua- 
THK KBapu, Mn-cofxepxalini KaJIbuMT, a MHOra cchbamepuT u csroopuT (7). 

PyRonpoxBneHuax B hHopMe pehRkonH cnopadquuve 
CKOH BKpanJeHHOCTH TaNeHuTa MH ChamepuTa UB3BECTHHI CpaB- 
HUTeJIbHO HefLaBHO. EXMHMUHbIe KPHCTaJJIMKU raleHuTa, 10 2 MM B NoMmepeyHnke, 
OOHAPyXeHbI HAMM B OOpasile rpyOo3epHUucToro MecuaHHka O4eLaeBCKOrO To- 
PH3OHTA MOrHeBCKOH CBUTHI B OKpecTHocTsax c. Bepxuuli Onueqaes. Buienenua 
rasleHuTa HW MHOra CONYTCTBYIOULero eMy @OOpuTa CBxA3aHbI C POTOBHKOBBIM 
KBapIleM, BbINOHAIOULMM MOPOBble MPOMeKYTKH HW WeMeHTHPYIOWIMM pereHepu- 
POBaHHble 3epHa KBapila HM MoMeBble winaTH. B mecuaHuKax JOKYP2KeBCKOPO Po- 
pu3o0HTa B patioue c. Mepeuesxa B. II. Kypouxa* Ha6moxat oOnIbHy!O BKpan- 
JICHHOCTh TaJIeHHTa C pa3MepOM KPHCTaJIMKOB MeHee | mM. Cnopafuueckaa 
peiKad BKPalVIeHHOCTb rasleHiTa yCTaHOBJeHa HaMH B KBapIMTOBMAHbIX apKo- 
3OBbIX TleCuaHHKax 9TOrTO Ke TropHsoHTa B MupHuncKoH ONOpHOM CKBaxKHHe 
(ruiy6uHa 1482 m). Cchaneput B 2Kyp2KeBCKOM TopH30HTe OGHapyxuN M. @. Cra- 
ILyk (7) B paiiouax cc. JIumauanpl, MunbKoBUb! u JIafoBa, a aBTOop — B KayulaH- 
CKOM ONOPHOH CKBaxKHHe (AHTepBan 1352—1356 m). Kpome toro, M. ®. Crauty- 
KOM OTMCYeHBI OOHJIbHbIe BLINeICHHA CchasepHTa B KBapIeBOM IeMeHTe NecuaHH- 
KOB OepHalescKoro ropu3oHTa 43 Bopiona Apa oxono Moruses-[logompcxKa. 

B uspecTuakax 3auleujM@ukoro ropH3onta (roTiaH_ui) E. I]. Pypman (?°) 
oOHapyxusa He6ombpmmue (0,1—0,8 cm) HempaBHJIbHble BbIAeIeHHA TaJleHuTa. 
Vunorga raieHuT pacnomaraetca B BUe TOHKUX IWIeCHOK MO TpelllHHKaM WJ BBI- 
NOWHAeT MemKHe (pasmepom 0,3—0,5 cM) 2KeOJbI, YACTO COBMECTHO C OKNCaMH 
wKene3a. C. T. J[pomamko (1°) ycraHoBsieHo MpHCyTCTBHe cibaslepuTa B YePHbIX 
TOJICTOMIMTUATHIX OMTYMMHOSHBIX H3BECTHAKAX CMOTPHUCKOH cBuTH. Kaxy- 
Ilaacd OFPaHHYeHHOCTh YMCA M3BECTHbIX NPOABJICHHH Cy/JIbDUAOB CBHHIa u 
IWMHKa B TOTMAHCKUX HM Ooulee ApeBHUX OTJOKCHHAX Oro-3anaya mlaTPopMbl 
OOycuIOBsIeHa HX HefocTaTouHON usyyeHHocTHioO. MMmerwulmeca yxKe celuac [aH- 
HbI€ YKa3bIBaIOT He TOJIbKO Ha IWIMpOKOe MIoWlaqHoOe pasBHTHe CBHHILOBO-WMHKO- 
Boll MuHepanusauuH (oOHaxeHua mo J[Hectpy Omecca — Momjqasua), 
HO M Ha 3HAUHTCIbHbIM BeEPTHKAJIbHbIM pasMax MocseqHel’ (OT MOrHJIeBCKOM CBH- 
TbI 10 H3BeECTHAKOB FOTNAHTHA). 

O mponcxoxKeHuH HeKOTOPbIX paCCMOTPeHHBIX MPOABJeHHH TasleHuTa UM 
calepuTa BbICKa3bIBAIMCb pa3JIMUHble PHMOTeSbI. Beha 
-  M.M. Koncrantunos (?) 1 ®. M. Manunoscxuh (°) cauraior, uTo cybpuzyl, 
Tipuypoyenuble K ocopuTOBLIM KOHKPelMAM, TeHeTHYeCKH TeECHO CBA3AHbI 
C HHMH WM BO3SHHKIM B uareHese. MoctaTHOoe BellleCTBO, KOHIWeCHTPHPOBaB- 
wleeca B WapooOpasHble CTAXKeHHA, COPOMPOBaO TAXKebIC MeTAJIJIbI U3 
ocafka. Ilo3qHee npu pacKpucTamMsaunu docWaTHbIx CrycTKOB, NpoKCxoAMI 
MPHTOK pasIMUHBIX COeCIMHEHHH U3 BMelaoulNx Nopox. Takum lyTem JocTu- 
raslOCb HX MOJIHOe OUMILEHHe OT TAKEJIbIX MeTAJIJIOB. 

E. K. Jla3apenxo (°) u E. 1. ®ypman (*°) B pesybrate JeTambHorO H3yu4e- 
HUA MMHepasioB KOHKpelut, UX BSAMMOOTHOMIeHMM HM MOCeLOBaTebHOCTH 00- 


* YcrTHoe coobuleHHe. 
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pa30BaHua cuuTatoT, uTO octbopuToo6pasoBaHHe UM CyJbpuANsalluA reHeTH4e- 
CKH MexKy co6oli He CBA3AHbI, a MpoTeKalH pasHoBpemeHHO. Ha 9T0 yKas3bi- 
BaeT OTMORKEHHE CYMbPUAOB H ACCOMMUPYIOULMX C HAMM MMHEpaOB Ha MOBepXx- 
HOCTH KOJIJIOMOP(HBIX CPePOJIMTOBbIX OOPasoBaHH HW NMOYKOBMAHbIX KOpOUeK 
PMApPOKCHaNaTuTa, BbICTHAaIOUAX MOJIOCTH B KOHKPellMAX HM BOSHMKIIHX B 3a- 
Bepllarolly!o cTaquio AMareHe3sa. OrsiomenHne CyJb(UAOB BO BHYTPeHHMX TOJI0- 
cTax octbopuToBEIx KOHKpeuMi, mo MHeHuto E. I]. Pypman (*°), npoucxozuso 
M3 HU3KOTemMMepaTypHbIxX (50—60°, no JaHHbIM TepMO3ByKOBOrO aHaJu3a Ta- 
JleHHuTa uM ctbamepuTa) pacTBopoB, dopMupoBaBLUIMXCA B 30HE ruMeprenesa 
YxkpauuHcKoro KpHCTaJM4eCKOrO MaCCHBa HM MpOCayHBaBINMXCA CKBO3b TOJIILM 
MNOpol, NepekpbiBaBLUHX COCPOPHTOHOCHbIM TOPH3OHT. 

Ipoxnaku rasieHuTa B MecuaHHKax MOFMJeBCKOM CBUTHI B pakoue p. Jlepuio 
paccmatpusarores H. M. Mpanruumupim (?) kak rupoTepMaJIbHble OOpasoBaHuA 
MarMaTOreHHOH MpHposbl. STH MpelcTaBJIeHHA, MO-BHAMMOMY, pa3flemeT H 
E. I. ®ypmau (3°). 

HegocraTKoM H3JIO%KeHHbIX TpeACTaBeHHH ABJIAeTCA U30JIMPOBaHHoe pac- 
CMOTPeHHe FreHesHCa OTICbHbIX (OPM PYAONPOABMeHHH B OTPbIBe OT APyrux u 
6e3 yueTa JIMTOMOTMYeCKUX OCOOeHHOCTeH BMelalOWlMX MOpoy, Tora Kak BCe 
MIPOABJICHHA CBHHILOBO-IMHKOBOH MHHepaM3allMH perHoHa OOslafaloT 3HadH- 
TCJIbHbIM CXOJCTBOM MapareHeTH¥eCKHX accolMauHH pyAHbIX HU HePyfHbIX MH- 
Hepasop. Takoe NOCTOAHCTBO MapareHesHCOB, HECMOTPA Ha paccCpeOTOUeHHOCTh 
MM Hepasiu3allun MO paspe3y HM Miowaqu, ykKa3biBaeT Ha OOWIHOCTb HX Npouc- 
XOKJCHHA. 

JleTadibHoe U3yueHHe JINTONOPMYeCKUX OCOOeHHOCTeH NOpo, Cilara‘oulux pac- 
CMaTpHBaeMylO OGsaCTb, MOKa3aso UX TiyOokyIo 9MMreHeTHYeCKyIO Mpeobpa- 
30BaHHOCTb, OCOOCHHO HHTCHCHBHY!O TaM, re OHH TyOOKO NorpyxeHbl (CKBa- 
*uHbI MupHoe, Kaymaubi). B sTux pasHoOoOpa3sHbIX HU CJIOXKHbIX -MpeoOpa3s0Ba- 
HUAX CYULECTBCHHY!O POJlb HIpaloT MpoOllecchl paCTBOPeHHA TyIaBHbIX KacTHue- 
CKHX KOMNOHEHTOB MecuaHHKOB — KBaplla, MOJIeBbIX WINATOB, CIOL, 3aMelleHue 
MX BTOPHUHbIMM MHHepasiaMu, B TOM 4MCJIe KapOOHaTaMH, C BOSHHKHOBeHHeM 
KBapUeBbIX ICMeHTOB Pa3JIHUHOrO THMa WH pa3sHOOOpa3HbIX aYTHTeHHbIX MMHe- 
panos (*). B necuanukax JKyp2KeBCKOFO TOPH30HTA, HeEMOCpeCTBeEHHO MOACTH- 
a1oulux PocPopUTOHOCHBIe CJIOH, WHPOKO Pa3BUTbI ABCHHA JIMTeHeTHYeCKOTO 
3aMeLeHHA MOIeBbIX LWMaTOB KaOJIMHHTOM H Mn-coxepxKallluM KaJIbIMTOM. Kao- 
JIMHHTOM 3aMelaeTCA Tak2Ke XJIOPHTOBbIN WeMeHT PaHHHX CTaMi, a KaJbIlH- 
TOM —H kKBapll. Kak noKka3a/lu MOJcueTbI, MPH 9MHreHeTHUeCKOM MpeoOpasoBa- 
HHH eCuaHHKOB paCTBOPeHHeM H 3aMeEllCHHEM OXBAaTHIBAeTCA OFPOMHOe 
KOJMYeCTBO OOJIOMOUHOTO MaTepHala (JeCATKH MpoleHToB). OroT mporecce u 
onpeselAeT MOABJeHHe CBHHILOBO-IMHKOBOH MHHepadv3aluu MopoL. 

Kak H3BeCTHO, CBMHEL, WHHK HW MeJb SABJAIOTCA 3JIEMCHTAaMH, MOCTOAHHO 
MPHCYTCTBYIOWMMH B TOPHbIX Moposax. CpeqHHH BecOBOM KapK CBUHIa COCTaB- 
uset 1,6-10-*, menu 0,01. Ja wunKa BecoBol Kiapk ompewemaerca KnapKom 
u Baumurrouom Kak 0,004, B. HW. Bepnagcxum 0,04. B. u VW. Hoggaxamu 0,02, 
A. II. Busorpagospm (1949 r.) 0,005. B usBep2keHHEIX ropHbIX Noposax rpaHuTo- 
MHOrO pAya cofep*KaHve CBUHIMa 3aMeTHO BbILMe CpeqHero KlapKOBOrO HU, 0 
WaHubim Tepemm, cocrapiaer oKoulo 30-10~4. JI. B. Taycou u JI. A. Mesnopa (8) 
yCTaHOBMJIM, YTO B rpaHuToNsax KasleqoucKoro Kommuekca IlentpabHoro TaHb- 
Ilana coyepxanne cBuHIa KoneOetca oT 1,9-10-3 no 3,4-10-8, a mwHHKa OT 
1,2-10-? yo 6,1 -10-°%. Cpegnee cojepxkaHve cBHHIa B rpanuTax u rpaHo- 
AMOpHTaX W3 pasHbIX paloHoB No 430 aHann3am, cormacHo JI. B. Taycony u 
3. B. Cryqenukosol (*°), cocrapnaer 2,2-10°%, a wuHka no 215 ananusam 
4,5-10°3%. 

TeoxuMuyeckue MCCIeOBAHHA BbIABMM HasIMuve 3aKOHOMePHOli CBA3H 9TUX 
QJIEMEHTOB C NOposooOpa3 yiOulMMH MUHepadamu. Ha cBa3b CBHHUA C KaJlueBbIMU 
NOMeBLIMH WnaTamMu yKasan euje B. M. Tompauugr. JI. B. Taycou u 3. B. Cry- 
Wenukosa (',°) Ha OCHOBAHHH MPeWHSHOHHEIX aHaJM30B nopomoobpasyr1oulux 
MHHepaJiOB YCTaHOBMJIM, UTO MWlaBHaA MaCCa CBHHLMA, COJepKalllerocsa B rpaHuTo- 
HAHbIX NOPOAax, 3aKOUeHA B NMOVEBbIX LMaTax u OMOTHTe, a WHHKa—B OHOTHTE 
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M poroBElx OOMaHKaXx; Mp STOM yKa3aHHble 9eMeHTHI Mo-BepraioTca u36upa- 
| eile BbIMNeauHBaHvHIO H3 NOPpOM M MUHepaJIOB Mp BOSeHCTBUH CaObIXx 
pacTBoputeven. 

| Hs sTHX 3aKOHOMepHOCcTeli BEITeKaeT BHIBOL, YTO OCOMOMOUHHIE NOpossl, 06- 
‘pasoBaBlivecd B pesyJbTaTe esHHTerpaluu rpaHwuTOUAOB, B 4acTHOCTH aPKO- 
“SOBBI€ MeCuaHHKH, AOKI COMepARaTb CBUHEI M LMHK B KOMMUeCTBAX, CBOIICT- 
'-BeHHBIX TpaHHTOMaM. CBMHelL 1O2KeH KOHIEHTPUPOBATHCA B MOJEBbIX LWMaTax 
-¥M Owornte, a WHHK —B OMOTHTe H poroBbIX OOMAaHKAaX. 

| CrexTpasIbHbIM aHasIM3 OOMOMOUHDIX 3epeH MOseBOrO WMaTa, OTOOPaHHbIxX U3 
Pa3JIMUHBIX TOPH3OHTOB MeCuYaHHKOB H TpaBeJIMTOB MOrHJIeBCKOH CBUTbI, MOKa- 
-3aJi MOBbILMeHHOe COsepKaHve CBUHWA (OT THICAUHDIX MO COTHIX NONE Mpottenta). 
Tio Boszelicrsuem snvreneTuueckuX MpOleccoB TAXKENbIe METAJIIbI, 3aKsIOUeH- 
HbIe B OOJIOMOUHOM MaTepuasle B paccesAHHoli copme, MOOHJIM3yI0TCA M KOHICHT- 
| pupylorca, oOpasya cysbiPuAHble CKOMIEHUA pa3sM4UHOK cbopME. 

CBa3b PyHOH MHHepasu3allMu Cc MmpoleccaMM smureHe3sa MOATBepxMaerca 
PANOM HaOsOseHui. Tak, BO BKpamJI€HHOM THNe MMHepasIu3allMH TasleHuT U 
cibaylepHT aCCOWMHpylcoT C KBaplieM, a HHOrJa PIKOOpHTOM, KOTOpbIe BBINOU- 
HAIOT MOPOBble MpOMexXYTKH B MecuaHHKax, OOpa3syA WeMeHT NocleqHux. KBapu, 
KaOJIMHUT HW Mn-cofepKallnit KaJIbUMT, ABJIAIOULHeCA XapakTepHeHMIMMHU ayTHTeH- 
HBIMH OOpa3s0BaHHAMH MIpM 3MHreHe3se MeCUaHHKOB, COMYTCTBYIOT TaJleHHTy UH 
calepuTy B MomocTaAx cbocopuToBbIxX KOHKpelnit. 

OmureHeTHUeCKOe PacTBOpeHHe H 3aMelleHHe OOJOMOUHBIX MHHepaJIOB Hu Me- 
pexo] B paCTBOP COCTaBJIAIONIMX UX BIEMCHTOB HEH30eXKHO COMPOBORLAalorcaA Te- 
PeXOJOM B pacTBOp VM 3aKJIIOUCHHBIX B UX PeleTKAaX MHKPOIJIEMEHTOB, B TOM 4HCIIe 
Oapua, CBHHIAa, WuHKa, Mewu u Ap. HockoubKy 9TH Mpolecch! NpoTeKaicT B BOAHON 
cpefe, cowepKalleH OnKapOOHaTH! KaJIbUMA, BePOATHO, XJIOPHAbI WeoveH u 

 ULeJIOUHBIX 3€MEJIb, MOXKHO MO/araTb, YTO HOHbI CBUHWA H WHHKa, Nepexosauue 
B pacTBOP, yJep2KuBaloTCA B HeM B CPOpMe XJIOPH0B MH OuKapOoHaTOB, NpHodpe- 
Tas CIOCOOHOCTh MHIpHpoBaTb Ha 3aMeTHbIe paccTOAHHA. 

laibHeimaa cyib6a 3TUX ZIeEMeHTOB ompesleseTca (PUSHKO-XHMHYeCKUMU 
yCNOBHAMM cpefbl Murpatuu. B npocmoax, o6oralleHHbIx cybaTamu, Oaput 
oOpa3yeT OapuTOBbIli WeMeHT. CBHHELL, WMHK HM Medb BbIJeIAIOTCA B BUJe CyIbiH- 
OB B TeX yUaCTKaX TOJIMIM, Pe BOSHUKAIOT MO TEM WJIM MHbIM IPHYHHAaM, He BCer- 
la JOCTaTOUHO ACHbIM, MOBbIMMeHHbIe KOHWeHTpalun CepoBosopoya. ITUM, BH- 
JMMO, HW OObACHAeTCA HePpaBHOMePHbIM, a B pAe ClyuaeB CYYAHHbIM XapakTep 
pacnpeyeeHHuaA rameHutTa u ciaslepuTa B pa3JIMYHbIX YaCTAX paspe3a [peBHHX 
TOJILL. 


Teonormuecku UHCTHTYT Tloctynus10 
AxanemMuu -HaykK CCCP 18 III 1959 
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MAJIEOHTOJIOL H 


IO. B. TECJIEHKO 


HEKOTOPbIE 3AKOHOMEPHOCTH PACIPOCTPAHEHHSA 
IKVKAJO®HTOB B FOPE CHBMPH 


(ITpedcmaeaexo akademuxom B. H. Cyxauesoim 22 I 1959) 


O6o6mlaA MHOromeTHHe UccesoBaHHA 1opcKUux cdbop CuOupu, B. J. Tpu- 
Haya (*) u B. A. Baxpamees (?) yKasbipanu, YTO WHKaO@uTHI B COCTaBe THHK- 
TOBO-XBOHMHBIX JIECOB, MOKPbIBaBIUMX fopcKylo cyuly B CuOupu, Opin Kpaitne 
peqku. Mx komMuecTBO BO3pactasO MO HalpaBJeHulO K 1Ory, K paiionam Cper- 
Hei A3uu, H K BOCTOKY, K o6macram JlanbHero Boctoka, re OHM yx Hrpasn 
BeECbMa 3aMe€THY!O POJIb. 

H3peqka BcTpeyaiolveca mpescraBuTeM WuKatopuToB B WwPCcKOH dsope 
Cu6upu OObINHO pacCMaTPUBaIHCb KaK OTFOJIOCOK BJIMAHUA pacTHTe/IbHOCTH 
Oolee TeMIbIX OKpavH AunrapcKoro maTepuka. Mx HaxoXKu ObINM B OCHOBHOM 
IIpHyPOueHbl K 1O%KHbIM pakionam CuOupu: UpxytcKomy Oacceliny, Sa6aliKasby, 
Uypimo-Enncetickxomy u KysxHeukomy OacceinamM. Syecb cpelu OObMHbIX 1Op- 
CKUX (OPM MallOpOTHHKOB, THHKTOBbIX HM MPpMMMTHBHbIX XBOMHbIX OTMCUCHbI 
eMHMUHbe Npelcraputeiu pogos Nilssonia,Zamites, Anomozamites, Ctenis, 
Pterophyllum, Ptilophyllum, Dioonites. Ha trepputropuu cepepHo Cu6upy Ha- 
XOAKH WHKaOpuTOB Obl HeM3BeCTHEI, 4TO No3sBomHIO B. JI. Upunage (3) 
NpeANOMORUTb UX MOMHOe OTCYTCTBHE B COCTABe IOPCKHX (POP 3THX PaHOHOB. 

B nocjieqHee BDPeMA, B pesyJbTaTe OypeHHA Ha CeBepe H B WeHTPaJIbHOH 
yacTw GanafHo-CuOupcKow HH3MeHHOCTH, NOJIYYeHbI HOBbIe JaHHble O pacmpo- 
cTpaHeHuu WHkKaodPuToB B lope CuOupu. CkBaxkuHamu B palionue TypyxaHcka Ha 
Euncee, Ilyquuo (Oaccelttu p. Ilapa6enb) u Konnameso (cpeqHee TeveHHe O6n) 
B KOHTHHEHTAJIbHbIX OTJOXKECHHAX CpefHeH JOPb! HaHeHbl OTMeYaTKH JIMCTbeB 
UHKaOcpurTos. 

B palioune Typyxancka oOnvcbiBaeMble OTJIOMKEHHA MpeCTaBJeHbI Cao Clle- 
M€HTHPOBaHHBIMH Me@JIKOSePHUCTbIMH TecuaHHkKaMu uM aleBpowuTamu. Mx cpez- 
HeEIOPCKHH BO3pacT YCTAHOBJIeH MO CNOPOBO-MbWIbIeBOMY CIeKTpy, THNHYHOMY 
WIA cpeqHeli topbl SanafHo-CuOupckoh HH3MeHHOCTH: peoOsafanue cop na- 
nopoTHukoB Coniopteris u Leiotriletes, HeOouIbIIOe KOJIMYeCTBO IIbIIbILbI POJIO- 
C€MCHHbIX. Secb Haliqenbl oTneyaTKu Nilssonia comtula Hr., nepenomHsartoulne 
mopoxy, Dioonites sp. u Breppbie oTMeyaemoro B Cu6upu Sagenopteris phil- 
lipsii (Brongn.) Presl. Bre 3ameraroT MopckHe OTIOKEHHA C (ayHOH MOVJUIiC- 
CKOB OaT-KeJJIOBelcKorO BO3spacrTa. 

B Ilyquno cpe4qu MHOFOUNCJIeHHBIX PACTHTEJILHbIX OCTATKOB, XapaKTepH3yto 
IHX TOJIILY CpeAHeEIOPCKHX OTJIOXKeHHHM, B CAMOM BepXHeH YaCTH paspesa Nocey- 
HHX, B CBeTIO-CepbIX aleBposuTax OOHapyxeH oTMeyaToK Tyrmia polinovii 
(Novopokr.) Pryn. Heckoubko Bbillie BCTpeyeHbl MopcKHe Ocayku c dayHon 
BePXHeIOPCKHX MeeuHOL. 

B paiione Konnauleso B AByX CKBa2xKHHaX B BEPXHHX NayKaxX KOHTHHEHTAJIb- 
HBIX OTIOKeHHH cpesueli roppr T. JI. Wepsus (*) Gpita ompegenena Nilssonia 
ex gr. compta Pryn. Bpmue no paspesy culeqyloT Mopckne ocagKu c hopamunnde- 
paMH BepxHeH 10pbl. 

IIpu conoctaBieHHH 3THX WaHHbIX Opocaerca B rlasa Clelyoujaa ocoGeH- 
HOCTb: MOBCeMeCTHO B YKa3aHHbIX TOUKAX OCTATKH WAKaOPHTOB ObIH Haxo- 
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JIMMbI B CaMbIX BePXHHX TOPH3OHTAX CPeMHEIOPCKUX KOHTHHEHTAJIbHBIX OTJIO- 
*KeHMH, HeMocpeACTBeEHHO PpaHMYalllMx C KPOIOW[MMH WX MOPCKHMM OCa{KaMH, 
OXapaKTepH30BaHHbIMH (bayHol dopamuHudep uM MovIOCKOB. B HurkKesexKa- 
ULMX COAX JOBOJIbHO MOLLHO TOU CpeHelopCKuXx Nopod, CoMep*alllMX MHOTO- 
YMCICHHbI€ =PaCTHTe/IbHbIe OCTATKH, OTMeYaTKH JIMCTbeB WMKazopuToB HuTAe 
HalileHbl Ha ObwIH. 

YunTpipan HeOObIUIOH WHaMeTp KepHa CKBaXKHH HM MaJlyIO BEPOATHOCTH IIO- 
majlaHuaA B KepH peAKO BCTpeyalOWHXcA CPOPM, MOXKHO MpeMMOMORKUTb, YTO Ha- 
XOJKH B psAe CKBAXKHH OCTATKOB WHKaouTosB u3 CaMOi BepXHel UaCTH paspesa 
CpeHeIOpCKUX MOpO CBUAeETELCTBYIOT O OOsee LIMPOKOM PasBHTHM 3THX pacTe- 
HHfi B OTPe30K BPeMeHH, HeMOCpeCTBeEHHO MpefiecTBOBaBLUIMH TpaHcrpeccuu 
mops. Ilo-BuqumMomy, MOpCKOH OacceHH, BHeApAACb BHYTPb IOPCKOTO KOHTH- 
HeHTa Ha TeppuTopuH CHOupH, oKa3biBaJl CMATYalollee BJIMAHHe Ha KJIMMaT 
IpHOpexKHBIX OOIacTeH, YTO HM CMO- 
CO6CTBOBaAJIO pacceyleHHIO 3/[eCb 
wukaloduTos. Oco6eHHO 4eTKO 
3TO HJIIOCTpupyeTca OOJIbIUMM 
YHCJIOM OTHeYaTKOB HUJIbCCOHHH 
copmectTHo c Dioonites sp. B pai- 
oHe TypyxaHcKa — camo ceBep- 
HOH M3 H3BeCTHBIX TOUeK Paclpo- 
CTPaHeHHA IOPCKHX WHkKaOPUToB 
B CuOupn. 

TloppitieHHoe coyslep2xaHHe oc- 
TaTKOB WHKaopuTOB B IOpCKUX 
OTJOMKeHHAX OTMeyasocb B. JI. 
IIpunanot (°) B Sa6alikanbe. Or- 
cioa UM Obl onpeeeHbl 2 dop- 
mbt Nilssonia, 2 Buga Ptilophyl- 
Puc. 1. Cxematuyeckaa kapta pacmpoctpanenua lum, Zamites, Pterophyllum, 


uukaqopuTow B lope CuOupu. / —nosbulenHoe Anomozamites. M 3yecb oTneuaT- 
cofepKaHHe OTMevaTKOB BuKaLopuToB, 2 — equ nH 
HMUHbIE OTMeUaTKH WuKaoPuTos ple ibaaesu ae Ah ree apsaite oe 


ypoueHbl M60 K MOpCKuM («Mop- 

cKas topa»), 1H60 K mpHOpexHoO 

MOpCKMM («auIrauvHckad opa») uM MaryHHbM («spdy3HBHo-TydorenHaa 

cBuTa») oTmoxKeHuaM. B. JI. IIpunana o6bacHa Takoe pa3sBuTHe Wukaou- 
TOB B Ope SaOalikaJIbA BAMAHHeM MOpcKoro OacceliHa Ha MeCTHbIH KJIMMAT. 

B cBeTe H3JIO2%KeHHbIX MaTePpHaJIOB He MpeCTaBJIAeTCA BO3MOXKHBIM PaccMarT- 
PHBaTb paciipocTpaHeHve WHKaOPUTOB B lope H3y4aeMOl TeppHTOPHH Kak HC- 
KJIIOUMTEIbHO MOLYMHEHHOTO 3QJIEMeHTa, KOJIMUeCTBO KOTOPOrO YMeHbILUaJIOCb 
c ra Ha ceBep, B CBA3H C YBeIMYMBAIOUeHCA CYPOBOCTbIO KIMMaTAa. 

B WeHTpaJIbHbIX WaCTAX CYIIM, YNaJIeHHbIX OT GeperoBol JIMHUM, Te CMATr- 
yaroulee BJIMAHHE MOPA Ha KJIMMAT CKa3bIBaJlOCb O4eHb Ca60, WHKao:puTHl 
BCTPeyasIHCb EMMHHYHO. Ha 9TO yKa3bIBalOT peKHe HAXOAKH HX OCTATKOB cpelu 
ropcKux duiop Uypmo-Enucelickoro, Ky3HeuKoro u MpxytcKoro Oacceiinos. 

pavonwax xe, Mpusieraiolulu4x K MOpcKOoMy Oepery, rae KIMMaT CTaHOBHVICA 
MATYe HW Ce3OHHbIe KOMeOAHHA TeMMepaTyPbl ObWIM He CTOIb pe3KU, WHKaNOUTHI 
HaXxOJWIH OoJlee OJAPOMPUATHBIe YCJIOBHA DIA CBOerO PasBHTHA. 3yecb OHM 
MIpOvs3pactasIu B Topa3o OObIIeM KOJIM4eCTBe, UEM B ICHTPe KOHTHHEeHTA. 

Takue o61acTH pa3BHTHA WHKaopuTos B tope CuOupu uMenu MecTo BJOuIb 
1OX%KHOFO Gepera CpefHeropcKoro OacceliHa Ha CeBepe SanafHo-Cu6upcKo Hu3- 
ME€HHOCTH, Ha MOGepexbe lOpCKOrO MOpA B SaGalikaube. Jlaee Ha BOCTOK KOJIH- 
YeCTBO WNKaQOMUTOB yBeIMYNBaOCb 10 Mepe NpHOTMKeHHA K JaJIbHEBOCTOUHBIM 
FOpCKuM Oaccelinam (puoppr Bypeu, Kompimpl uv mMectronaxomenult Jlanbuero 
Boctoxa). 

B ceBepHbIX patonax CwOupnH wuKaoduTe mposotKamu cyulecTBoBaTb 
B HeMCHDIIeM KOJIMUeCTBe Ha MOOepexKbe MOPA HU B HU2KHEMEOBOe BPeMA, O UeM 
CBUeTeIbCTBYIOT HHXKHEMCOBbIe (Oph! HH3OBHH Jlenr (+). 
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Bugosok coctaB unKafodputos Cu6upu cuuibHO OTMYeH OT TaKOrO Kak 
y CpelHeasnaTCKUX, TaK Ui JaJIbHeEBOCTOUHEIX NpeACTaBHTeel STON Ppymnbl pacre- 
Hui. Onopa unKagoduTos CuOupu HOCHT 9HAeMMUHDIli XapakrTep, BbISBAHHDIit 
OCOObIMU, IPHCYIMMMH TObKO aHHOM O6MacTH yCOBUAMHM MpouspacTaHHUA, OT- 
JIMUaIOLLMMUCA Ooee YMePeCHHBIMM KIHMATHYeCKHMU YCJIOBMAMH HM, BO3MO%KHO, 
OObuwIeH BMaXKHOCTbIO MeCT OOUTAHHA. 

OcraTKM CHOMPCKHX WHKaoduTow HecyT Ha CceOe BCe MpH3sHakH MesocuIb- 
HbIX PaCTeHHH, YTO XOPOWO CorsmacyercA C NOMOOHHIMM MasleOKJIMMaTHYeCKUMU 
MOCTPOeHHAMH. 

CpeeHusl O 3AKOHOMePHOCTAX pacipocTpaHeHuA UNKaoPUTOB B IOpCKUXx 
OTMOKEHHAX CHOMP NOJXKHbI YYMTHIBATHCH MPH KOPPEMAIMM OTIEJIbHbIX pa3- 
pesoB, MpOv3BOAMMOK MO NaseoOoTaHHuecKUM J\aHHEIM. 


Cu6upcKHH Hay4HO-HCCeQOBaTeIbCKU Ilocrynu0 
MHCTHTYT TeOOrnu, reowvsukH WU MHHeEPaNbHOMO CbIPHA 22) 1 1959 
r. Hosocu6upeK 


HWHTHPOBAHHAA JIMTEPATYPA 


Tiel Bacio er ck ag. JIA. 108, No.5) (L956). 62) B.A. Bia xapasMeerenae 
Tp. ! ceccuu Bcecoio3sH. maneoutonoruy. o6m., 1957. %T. A. Tepspus, Tp. Mexse- 
MOMCTBEH. COBEM. MO paspadoTKe yHHULMpOBaHHbIx cTpaTurpaduyeckux cxem CuOupH, 1957. 
4B. TT. Wpuuaga, Marep. no reom. uv nonesHbiM McKomaembim Boct. Cu6., B. 19, 1944. 
> B. J. Wpuuaga, Marep. mo reon. uv mome3Hpim HcKoNaembIM Boct. Cu6., B. 22, 1950. 
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Jlonaagn Akagemun nayx CCCP 
1959. Tom 127, Ne f 


BHOXHMH A 


B. A. AKCEHOBA 


OB OKHCJIMTEJIBHOM ANMAPATE PPHBA 
PHYTOPHTHORA INFESTANS 


(II pedcmaeaeno axademuxom A. H. Onapunoim 2 IV 1959 ) 


B cpasi C H3yYeCHHeM POJIM OKHCIMTEIbHBIX NPOWecCOB B 3alllMTHbIX peaK- 
WMaAX TKaHeli KapTodebHoro KyOHA mpotuB Phytophthora infestans (4) 
HaMu Oblvla MpeMpHHATa paOoTa MoO XapaKTepHCTHKe OKHCJITebHO-BOCCTAaHO- 
BUTeJIbHOM CHCTeMbI 9TOrO rpHoa. 

Visyyuenue cbepMeHTHoro almapatTa PuTonaTOreHHbIx rpHOoB Hayasoch yxe 
cpplile 75 set Hagay (7). OWHAkO B NOMaBIAIOULeEM UMCe CyYaeB HCCeqOBaHHA 
HW HaOJOJeHHA KaCaloTrcd MMKPOOpraHH3MoB, MpHHadekallux K Canpodutam 

WIM MoynNapa3suTaM, KOTOpPbIe JlerKo 


Ta6auna 1 MOMMaloTca KYJIbTYpe Ha HCKYCCTBeEHHBIX 
: cpefax. 
J\eictBue HHTHOHTOPOB Ha JbIXaHHe MH- C 
ueausa Phytophthora infestans (B wa O2 : allpopuTHble TpHObl HMewT Oosb- 
Ha 1 r cbIporo Beca B 4ac) wow Ha6op depmentos (* §). 


Topa3zo MeHbile JI€HHBIX IIO Xa- 
Bydep + | Ilozas- 
VRETGTRED Bydep | uarnou-| nenues pakTepucTHukKe cbepMeHTHOTO anlapata 
TOp % OO MraTHbx Tlapa3HToB, KOTOPbIle He 
pacTyT HH C TpyOM MoyyarwtTcsa KYJIb- 


Asux HaTpua 363 134 64 Type Ha HCKyccTBeHHOH cpeyze. Hen3- 
Ba Bee 359 64 83 YUeHHBIM OCTaeTCA (ePMeHTHBI amna- 
Na-nH3THAH- pat Phytophthora infestans, xora rpu6 

THokapOamat | 477 284 40 STOT HW yaeTCA BbIPalMBaTb B HCKYCCT- 


BeHHBIX ycloBHAX. J]naA nomyuenua 
MHUIeIHA MbI BbIpaljMBastu rpHO Phytophthora infestans B mpo6upkax Ha oBca- 
HOM arapH30BaHHOM oTBape 0 MeToxy Jlopoxosoii (’). 

Bpiin MpoBeLeHb! ONbITHI MO BbIACHeHHIO BAMAHHA Pa3JIMYHBIX cremndu- 
yeCKHX HHTHOHTOPOB Ha JbIXanHe MuleHA cbuTodpropyl. Onnirbl mpoBoyu- 
JIMCb B alimapate BapOypra. 

Kak BHO 43 JaHHbix TaO. 1, WHaHMCTbI Kaui H a3Hq HaTpuA Coulee uem 
HanOJOBHHY MOLaBIAWT NOrioueHHe KUCOpoOsa MullemHeM rpu6a. Cnenopa- 
tebHO, Phytophthora infestans coqepxuT nowaBisemyro HM HenmosxaBssAeMy1o 
aAlaMu (PepMeHTHBIe CHCTeMBI. 

J{usTHIQUTHOKapOaMaT HATPHA NOfaBAAeT [bIXaHHe Muyetua Phytophthora 
Ha 40%, Ha OCHOBaHHM 4YeroO MOXKHO 3aKJIOUNTb, YTO OUeHb CyUeCTBeHHast 
YaCTb IbIXaHMA MUUeIMA KaTaMsupyeTca oKcufa3samMu Cu-npoTeuqHoH mpu- 
pOJbI. 

Tlamee Oblo MpoBeqeHO usyyeHve CnOcoOHOCTH MuLeIuA cbuTOdTOpHI OKHC- 
JIATb PasJIMUHble cyOcTpaTl (Tab. 2). 

TlomyueHHble pe3yJibTaTbl MOKa3bIBalOT, YTO MoOMaBAollee G6ObUIMHCTBO 
HCIIbITAHHbIX CYOCTPaTOB He OKHCJIAJIOCb KAK PacTepTbIM, TaK M HHTAKTHBIM MH- 
wesmem Phytophthora infestans. CymtecTBeHHoe yBelMueHHe NOrouleHuaA KUC- 
jopowa HaOJOLaOCb JIMLUb Ip UCMO/Ib3OBAHHH B KatecTBe cyOcTpata ackopOu- 
HOBO KHCJIOTLI, a H3 AMHHOKHCIOT — MeTHOHHHA. 
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Ta6Oanna 2 


OKNCJIMTeNbHaA aKTHBHOCTb Mutiesiun Phytophthora infestans 
(ust Og Ha 1 r cEIporo BecaB 4ac) 


PactepTpiit Hepacteptnilt 
MHLeHh Munem 

Cy6crpar KOH- KOH- 

ONBIT | TPOub ONbIT | TPOMb 

TaHHHH — — 020 520 
XsoporeHopasd Kuc. + ruspoxHHoH 155 391 420 500 
TInpokatexuHy 200 320 434 460 
Tupos3uH : 60 160 180 260 
AcxopOnHopas KucnoTa 180 228 481 | 444 
ILutoxpom C + riyp6xuHon 320 380 374 382 
AcnaparuHoBan KucvioTa 190 220 400 408 
ImroTtaMuHoBan KucsOTA 160 300 329 405 
Ananun 190 250 490, 501 
InuKoKxon 192 288 400 395 
@MenusanaHuH = — 502 564 
JIu3uH — oo 394 432, 
MetnoHuu — — PAs) 642 
JletiuH — = 392 440 
Hopsennun — — 408 440 
Ipouun — = 434 468 
Tpuntodan — — 295 * 406 
TmroKo3a —_ — 290 420 
KcaHTHH -- = 410 450 
TauuepHHoBbi anbyeruy = aaa 378 445 
JImHomeBaaA KuCIOTAa — — 440 040 
Tauxkosepan KucmoTa —_ — 390 440 


Croco6HOCTb MHUHIeIMA OKHCJIATb MeTHOHHH CBHJeTeJIbCTBYeT O HaslMuni 
y Phytophthora okcujja3 aMMHOKHCJOT, AB AIOWMXCA (uaBonpoTenzamu. Toy- 
TBeP2KTeHHEM STOMY CJIYXKUT H JOBObHO BbICOKOe CosepxKanne pHOodiaBuna 
B MuuiewuH Phytophthora (6,5 _ Ha 1 r cpIporo Beca MuuemHsA) *. 

OnpiTbl MO OKHCeHHIO pasIHUHbIX CyOCTpaTOB ObWIH MOMHOCTbIO MOBTOPeHbI 
C alleTOHOBLIMH Mpenapatamu mMuterua Phytophthora, npusem Obwiu nomyy4ensi 
PeSYJbTATHI, MOJIHOCTbIO COBMaslalollve € TOJbKO YTO WHTHPOBaHHbIMH. 


Ta6auna 3 Ta6aunna 4 
OKWCAMTeIbHaAh aKTHBHOCTb atleTOHOBOTO AKTHBHOCTb IMTOXPpOMOKCHa3bI B MHenHH 
npenapta munesusa Phytophthora infestans Phytophthora infestans, BrIpaieHHom 
(B ust Og Ha 4 mr 6enKa B 4ac) Ha KapToesbHOH cpeye 
(B wm Og Ha 1 Yr cbIporo Beca B wdc) 
Kou- ; : 
Cy6crpat OnsiT | tpone ; 
Ne on. OnbiT KouTposib Pasuuna 
THApoxnHoHu 8 8,5 a 
Iluroxpom C-+ ruyzpoxHHoH 26 26 4 217 (By 444 
AckopOuHoBad KHCJIOTA 17 15 2 432 eZ 120 
Tamukoxou 14 26 3 500 290, 210 


Vimeerca Goubioe unclo JuTepaTYPHbIX JaHHBIX, NOKa3bIBaIOWIMX, YTO Ha 
COCTaB BbIpPaGaTHIBaeMbIX TpHCOM (ePMeHTOB HW MX AKTHBHOCTb CH/IbHO BMAeT 
COCTaB KYJbTYPaJIbHO cpefbl, Ha KOTOPO BHIPAlMBaeTcA rpno (°, °). 

YunTsrpad 3TH JaHHble, MbI MpoBeM OMbITH! C Muletuem Phytophthora 
infestans, BbIpalleHHOM Ha arapY3OBaHHOM KapTodeIbHOM HacTOe — Cpelle, 
KOTOpad Topasqo Oux%Ke K ecTeCTBeHHOMy CyOcTpaty uTodrops. 

B muuenun Obwia onpefesieHa akTHBHOCTb WHTOXpoMoKcusasHl. B Tab. 4 
MpefcraBsleHbl NosyyeHHble B STHX ONbITAaX MaHHble. 


* Onpexenenua pu6oiapvna Obi MpoBexeHbl NO Haller pocb6e 3. Satimesoit. 
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Kak BHJHO #3 MpHBeMeHHbIX WaHHBIX, Phytophthora, BpipatleHHad Ha Kap- 
TO*peIbHOH BHITARKKe, COMePp2KUT AKTHBHYIO WMTOXPOMOKCHJa3sy, B TO BPeMA Kak 
y Tpu6a, BbIpalleHHOrO Ha OBCAHOM arape, IMTOXPOMOKCHa3Haw AKTHBHOCTb 
He oOOHapy2xKUBalacb. 7 

B jlaHHOM cilyuae, OYeBHAHO, UMeeT MeCTO ABJeHMe PepMeHTATHBHOM ajali- 
Tal, WIM, KaK Tellepb efO Ha3bIBaloT, ABMeHHe HHAYUMpPOBaHHOrO OOpasoBa- 
Hua cbepmentos. [lox sTHM TepMHHOM MOHMMaIOT OOpasoBaHHe CielMpHyecKUx 
cbepMeHTOB, He BbIPAaOaTHIBABLIHXCA PaHbllle JaHHbIM OPraHH3MOM, MPOUCxo- 


Jlatee Mo BuMaHMeM cyOcrpata (cM., Hamp., (*°)). 
BurpamuBanue rpH6a Phytophthora 


Ta6Oamuna 5d infestans Ha KapTodeJIbHOM HacTOe 
atten ihe meek BbISbIBaeT OOPa3s0BaHve Yy Hero IWHTO- 
Pe Sacer ciannne Ha 0,296 XPOMOKCHa3bl, Yero He HaOioqaetca 
cbIporo Beca MHLeHs) Ha OBCAHKE. 
Cire yIoulHM 9TAaTIOM paOoTEl ABHJIOC 
Axtusnoctrs H3Y4eHHe KOMIIekca flerugpa3s Phyto- 
Cagerbas Rerunpas phthora infestans. 
PesysIbTaTbI HallHX OMBbITOB M0Ka- 
7 3bIBaioT, uTO Phytophthora umMeer ak- 
4 THBHY!O JeruspasHyto CHCTeMy H C OOWIb- 
A WOW CKOPOCTbIO O6eCIBeEYHBAaeT METHJIe- 
HOBY!0 CHHb (1 r cbIporo Beca MHIeHA 
rpv6a oGecuBeunBas | Mi MeTHJIeHOBOK 
cuHH | : 20000 B Tpy6xe TyHOepra B cpeqHem 3a 3,6 muH.). M3 oTqembHEIx 
Heruspa3s Oblwio LOKa3aHo HaJIMuHe B MULeEIMH CPUTOMTOPH! AerHApasbl AHTapHOH u 
JIMMOHHOH KHCJIOT, STHMOBOTO CNHpTa uM rauepodochata (Ta6n. 5). 
IIpucyTcTBve B Mullen CPUTOTOpH! WerHApas AHTapHOH HU IHMOHHOM KUCJOT 
NOSBOIAeT NpeqnoNaraTb, YTO OMpesemeHHoOe MeCTO B AbIXaHHH rpHOa Phyto- 
phthora o2KHO MpHHalexkaTb JMXOTOMMYeCKOMY ITYTH paciafla AbIxaTesbHOrO 
cyOcTpata. O6 STOM CBHJeTeIbCTBYIOT TaK2Ke OMBITHI, B KOTOPbIX MbI H3yuaJHu 
BIIMAHHe OPlaHHYeCKUX KMCJIOT — MPOMEKYTOUHHIX IpOAyKTOB Luka Kpe6ca — 
Ha NormoujeHve KHCOpoya Muyenuvem Phytophthora. 


SluTapHaa KuCOTAa il, 
JluMoHHadA KuCIOTAa iN 
Tanuepodoecpat Na i 
STMJOBbIA CHUPT ue 


ral Ommerione aa 


Banuanue opraHHuecKuxX KHCIOT Ha JbIxaHve MulenuA 
Phytophthora infestans (B um Og Ha 1 rT cxIporo 


Beca B ac) 
K C Kuc- Bes AKTHBA- 
HCMOTAa noroti KHCJIO- us, of, 
TbI 
AntapHaa Se 363 +46 
JiumMoHHaa 486 409 +19 
@DymapoBpas 485 410 +18 
A6nounaa 329 360 —r 
@-KeTOrTyTapoBaa 406 AT2, —14 


Kak BUAHO H3 TAG. 6, MMOHHad, AHTapHasA Mu cbyMapoBasd KUCOTHI yBesH- 
YHBalOT MOTIOMeHHe KUCOposa Mullemuem Phytophthora. 

TakuM o6pa30M, JaHHble, NOMyYeHHbIe Ip U3yYeHHN JerupasHoli cucTeMbI 
rpw6a Phytophthora infestans, nosBouator npeqnomOXRUTb, YTO B Mpotecce ApI- 
XaHHA MUleuA PUTOPTOPbI OMHUM U3 NyTeli MpeBpalleHuA AbixaTesbHOTO cy6- 
cTpaTa ABIAeTCA IIMKOIH3 C MOCMeLyIONIMM TpeBpallleHveM efO MpOAyKTOB no 
unukly Kpe6ca. 

OTUMM JaHHDbIMM ellie pas MouepKuBaeTca HeOOXOZMMOCTh H3Y4eHUA OKCH- 
Aa3,C Y4aCTHeEM KOTOPBIX OCYI[eCTBIACTCA KOHEYHbIM 9TAN AbIxaTebHOrO Mpo- 
tecca — Mepelaua BoMopofa Ha KUCAOpo. PaoorerB ato OOacTH HaMU Mporou- 
*KAIOTCH. 
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CyvTato CBOMM MpHATHBIM JOJITOM BbIPasuTb rlyOokyi0 OularogapHoctTh npod. 
5B. A. PyOuny 3a wennble ykasaHua no HacTosuleli padote. 
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1959. Tom 127, Ne 1 


BHOXHMHA 


B. B. EBCTHPHEEB u B. A. FABPHJIOBA 


M3Y4EHVHE MEXAHH3MA ®OTOCEHCHBHJIA3AUMH 
OK UCJINTEJIbHO-BOCCTAHOBHTEJIbHbIX PEAKIMM XJIOPO®HJIJIOM 
B PACTBOPAX ITYTEM H3MEPEHHSA 3JIEKTPOMPOBOAHOCTH 


(I1pedcmaeneno axademuxom A, H. Tepexunoim 16 JU ISIS) 


PesybTaTbl HalMx Mpelbylyuyux pador (*,”) MO3BOMAIOT CUMTaTb BeCbMa 
BePOATHBIM, UTO CeHCHOMIM3allHA XJOPOPHAJIOM ,H ero aHaloraMH OKHCIM- 
TeJIbHO-BOCCTAHOBHTEJIbHBIX PeakUHH B pacTBOpax MpoTekaeT Mo cCJleqyrollemy 
MeXaHH3My: 

Xa -+ RH“S Xn- + RHt 
Xa7- + Z— Xn4+Z-, 


re Xv — murment-cencuOuusatop, RH — fonop aeKTpona (BOCCTaHOBH- 
Telb), Z— akuenTop dleKTpoHa (OKUCIUTeIb). XI7 — MepBuYHaA BOCCTaHOB- 
JeHHad (opMa MMrMeHTa, CBO- 


Of7 OOAHbIN pawuKal THMa HWOHH3H- 


Z 2 Z Z Z g poBaHHoro CeMHxXMHOHAa (°), o6pa- 
KZ Z Zg Z Gag Z syloulHiica NyTeM TIpHCoeqHHeHA 
Z 'Z Z Z J xB 3Z 9eKTpoHa K aKTHBAPOBaHHO 

S016 3g 4 34 BA | ag | CBeTOM MOJIeKysle IMTMeHTAa. 
Pie a | CG | a | Z% Zag Zi OyHMM M3 IIpH3HaKOB MosBJle- 
“OW AY Al Aa Zi Al Asma Xn- 8B pactBope B ompeje- 
Z A A Zz Z Z Z JIGHHBIX YCJIOBHAX, B WaCTHOCTH 
QI5 = on epee B IIMpHMHe B MpucyTcTBuH (pe- 
&S HWJITHLpasuHa, ABJIAeTCA H3MeHe- 
Puc. 1. U3Menenve 91eKTpompoBogHocTu x10po- He. Ue ROP ee oa ee 


gana a (10-4 Mon/n) s mapwanne c denun- "BOP4 MPH ocBelleHHH (*). Xa- 
ruipasMHom (0,5-10-! moa/a) mpu Oxicrpofi PaKTep H3MeHeHHA MPOBOAHMOCTH 
cMeHe cCBeTa H TeMHOTH (3allITpHxXoBaHo). HM OOPaTHbIi XO ee IIpH BbIKJIIO- 
Temnepatypa —45° UeHHH CBeTa pa3sMueH WIA pas- 
JIMUHBIX MHTMe€HTOB HM OlpeselseTcH YycNOBHAMM onbiTa HU CBOLCTBAMH 
Ne€pBHYHOH (POTOBOCCTAaHOBeHHOH (POPMbIM MpOAYKTOB U3MeHeHHA Wpyrux KOM- 
MNOHEHTOB peakuuu. B cilyyae eouTuHa a, HaNpuMep, H3MeHeEHHe 9aeKTDpO- 
MPOBOAHOCTH OT OCBeIeHHA MPH HUSKOH Temnepatype (or —40 no —50°) B nu- 
pune C (eHHJITHApasHHOM, COXpaHsAeTcA MINTeIbHOe BpeMA MoCNe BbIKJIIO- 
WeHHA OCBEILEHHA, 4TO OOBACHACTCA OTHOCHTeNbHO Gobel cTabHJb- 
HOCTbIO STO topMbI Avid OesMarHueBbIxX murMeuTos (°), Torqja Kak B Cyuae 
XMOpoPHa a 9eKTPOMPOBOAHOCTh BOSBpalllaeTcaA K MCXOMHO BeNHUHHe 
MOUTH MrHOBeCHHO Moce BbIKMOUeHHA cBeta (4,5), 

Ha puc. | nokasana THnM4Had KapTuHa, HaOmOfaloMlaanca WA 29BaKyHpo- 
BaHHOrO NUPHNMHOBOTO pacTBOpa XJOpoduNa a, coepxKatiero cbenusruypa- 
3HH, Mp ObICTpoi CMeHe OCBeIleHHA H TeMHOTHI. 

Ecuim MCXOXMTb U3 BbILLeMpHBeeHHOPO MeXaHU3Ma, TO MOXKHO OXKUMaTb, TO 
B IIPHCYTCTBUH aKI[elTOpa 9N€KTPOHA, CNOCOOHOrO K ObICTpOMy B3aHMOJelicTBHIO 
c XJ, paBHOBeCHOe KOJIMYeCTBO XJI- Ip OcBeleHUH OyeT 3HAYNTEIbHO MeCHb- 
UHM, 4TO MOJAKHO CKa3aTbCA Ha M3MeHeHHU 9/leKTpompoBoguocty (1,°). B uact- 
HOCTH, B C/ly4ae xJOpouda a CileyeT OKUAaTb, YTO BHECeHHe B Cpely akuen- 
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TOpa CHJIbHO OCaOMT HAM Rake NpekpaTHT noKasaHHble Ha puc. | Gnicrppie u3- 
MEHEHHA SJIEKTPOMPOBOAHOCTH, MPOMCXOMALIMe MPH BKJIOUCHHM MV BbIKIIOUeCHHN 
cBeTa. OOuapy2xKeHHe NoLOGHOrO adpekra BHECEHUA AKIENTOPA ABHJIOCH ObI HO- 
BbIM NIOATBEPAKACHHeEM MPaBHJIbHOCTH BBIMMeyNOMAHYTOFO MeXaHW3ma CeHCH- 
Ousu3aluu. 

B qaHHol paOore Hamu ObwIO UcceLOBaHO BAMAHHe Ha U3MeHeHUe 31eKTpO- 
MIPOBOAHOCTH pacTBOpa XJOpopusa aB NMpHAMHeE C PeHHJITHApasHHOM Mpucyr- 
CTBUA HeEKOTOPHIX H3 KpaCHTeeH, (OTOBOCCTAHOBJIEHHE KOTOPBIX XJOPOHJIVI 
CmocoGeH CeHCHOUJIM3UPOBaTb, a HMCHHO MeTHOBOrO KpacuHoro (°), cacbpaHuna 
T (°,“) 4 KucaoTHoro cuHero (8). Kpome Toro, Mbl HCHbITamu jelicrsue Kapo- 
THHA Ha H3MeCHeCHHA BICKTPOMPOBOLHOCTH; STO MpelcTaBAAIO UHTepec B 
CBaA3H Cc OONapyxeHHem JIMBuHrcTOoHOM u Py xuMopH (°) BAMAHMA MpucyTcr- 
BUA KapOTHHa Ha CKOPOCTb HCYe3HOBCHHA NOABJIAIONLEHCA MPH MOLLHbIX BCIIbILL- 
Kax cBeTa B pacTBope (opMb! xJopoduda, HasBaHHOl JIuBuuHrcroHom (2°) 
MeTaCT4OHJIbHbIM TPHMVIETHBIM BO3Oy2KJeHHbIM COCTOAHHeEM 9STOFO MHIMeHTA. 
Ilo Haliemy MHEHHIO, OMHaKO, eCTb BCe OCHOBaHUA JyMaTb, 4TO HaOsIOJaemble 
STHMU aBTOPaMH H3MeCHeEHHA CHeKTpa NHTMeHTa OOYyCJIOBJIeHbI IpHCoelMHeHHeM 
SJIeKTpOHa K MOJIeKyJle MMrMeHTa, T. e. OOpasoBaHHem Xs~ (!”). B nomb3y no- 
ROOHOFO NpeANoMOReHuA TOBOPAT CJeAyroulMe *akThl. 1. CnekTpbl MOrOULeHuA 
MeTACTAOHJIbHOTO TPHIWIETHOFO COCTOAHHA xNOpodua, cbeotuTuHa, nopdupu- 
HOB HM d*raslowWaHHHa MarHus, WpMBeseHHble B padotax JIuBuHrcToHa u Dyxn- 
mopu (°,"4), a Takxe Jlunmumua uv CapKaHena (1°), no nomOxKeHUIO pAya MaKcn- 
MYMOB OUCHb HaNOMHHAIOT CHEKTPbI COOTBETCTBYIONLUX Me€PBHYHBIX BOCCTAHOB- 
JeHHBIX copm (?,°,!%,13). 2. B ycnopuax onpirop JIupuxrcrona u PyxumMopu 
TlepBHUHbIe BOCCTAHOBJIeCHHbIe (POPMbl MHTMCHTOB ABJIAIOTCA KpPalHe HeYCTOIi- 
ynBbiMi. 3. [loxa3aHHoe B padore (*) oTCyTCTBHe B3aMMOJeHCTBUA «TPUMIeTHOrO 
COLCTOAHUA» XJIOpOdusa C BOCCTAHOBUHTEIAMH COBeEPIIe€HHO HeMOHATHO C TOUKH 
3PeCHHA ABTOPOB VM MOJIHOCTbIO OODACHHETCHA, CCI MPHHATb, YTO 9Ta COpMa y2xKe 
ABIACTCA BOCCTAHOBJICHHBIM IIPpOLYKTOM. 

V3meputebHad yCTaHOBKa COCTOAJIa U3 BaKYYMHOrO cocyja Cc JByMA Ma- 
PaJIMeMbHbIMH IaTHHOBBIMM JICKTPOAaMH, OCBETHTCIbHOM JIAMIMbI HakaJIMBa- 
Hua 400 BT C KOHJ@HCOPOM HW CTeKJISHHEIMM CBeETO*PHIbTPaMH JIA 3alepxKKH 
HH*pakpacHoro U3JIy4eHHA UH BbILeeHHA KPaCHOH YacTH CNMeKTpa, MOrIoWaemol 
XJOPOMUIJIOM, H mpHOopa AIA M3MepeHHA DJIEKTPONPOBOAHOCTH (MeroMMeTp 
MOM-3). SBieHua NoApHsalMH SIEKTPOOB MPOABJIANHCb TOJIbKO B OUCH 
cma6oH cTemeHu HM He UMeIM 3HayeHHA pH HaGWIOMeHHU ScdekTa OcBeLleHHA. 

B ra6m. 1 npupelenbl pe3sysbTaTb!l OHOTO U3 ONbITOB C NPHMeHeHHeM MeTH- 
JIOBOTO KpaCHOrO B KayeCTBe aKIeNTOPA BWIEKTPOHA. QJIEKTPONPOBOAHOCTH Bese 
BbIpakaerca B BeJIMYMHAX, OOPATHbIX H3MEPAeCMOMY CONPOTHBJIEHHIO B OMAX. 

Ta6a. 1 acHo noKa3biBaeT, 4TO B MPHCyTCTBHM akilenTopa ObICTpble H3Me- 
HeHHA 3JIEKTPOMPOBOAHOCTH Mp CMeHe CBeTa HM TEMHOTHI COBePINeHHO MIpeKpa- 
WLalOTCA HW M0 Mepe (pOTOBOCCTaHOBJIEHHA AKMEMTOPA MOCTeENCHHO BOSOOHOBAIOTCH. 
B cnelvasbHbix OMbITaX C pa3JIMUHbIMH KOHWeEHTPallMAMM MeTHJIOBOrO KpacHOro 


Tadmunua 1 
Vismenenue 91eKTpompoBoxHOCTH pacTBopa XOpOpPHa a B MMpHAMHE C (pPeHU IPH WpasHHoM 


B MIpHCYTCTBHM HIM B OTCYTCTBHe MeTHMOBOrO KpacHOTO \B G6 408] 


‘B mpuHcyTcTBHH Me€THJOBOrO KpacHoro 


nocme MpepbIBNCTOTO OCBelkeHHA 


B orcytcTBHe 
MeTHJOBOrO cpasy 
H nocae 
oe qoOaba. 15 ceK. | 30 ceK. | { MUH. | 2 MuH.| 3 wu. 5 MMH. 
B 7 0,182 0,182 0,192 0,196 0,192} 0,190 } 0,192 
Ee iccay | 07185 0,182 | 0,182 0,492 0,200 0,498 | 0,200} 0,204 
Pasnuua... | 0,014 | 0 | 0 | 0 | 0,004 | 0,006 | 0,040 | 0,012 


IIpumeuanue. Xaopopuat a~10-* mon/a, penuaruqpasun ~0,5-10-! mMomn/m, Me- 
THAOBLIA KpacHHii~10-4 mom/a. 
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HaGsOLallOCb MOJIHOe COOTBETCTBHE M@XKLY KOJIMYeECTBOM BHeCCeHHOLO B PacTBOP 
KpacuTeia — aklienTopa HW BpeMeHeM OCBEILeHHA, MOCIe KOTOPOTO ONATb BO3- 
HHKaJIH ObICTpble HSMEHCHHA SEKTPOMPOBOAHOCTH Mp CMeHe CBeTa HW TCMHOTHI. 
BecbMa HHTepecHat kapTHHa 
mosyunsiach MpH HUCNOIb3OBaHuu 
cadbpannua T. Kak Opuio HaMH yxe 
oTMeyeHO paHee (*), pacTBOpbI mpo- 
TykTa BOCCTAHOBJIeHHA TMocleqHero 
B MpHauHe oOslafqaioT MeHbiet 
3JIEKTPOMPOBOHOCTbIO, YeM HCXO]- 
HbIM KpaCHTelb, MNOSTOMY KapTHHa 
U3MeHeEHHA IQICKTPOMPOBOHOCTH TO 
XOMY OMbITa MpePbIBHCTbIM OCBelle- 
HMeM SABJIAeTCA BeCbMa CEOeOOpa3- 
HoH. Ha puc. 2 mpefcraBleHbl pe- 
3YJIbTATbI OMHOTO H3 OMNBITOB C Cadpa- 
HHHOM. GSHaUHTeIbHOe W3MeHeHHe 
aOcOJIOTHOH BeJIMUMHbI 9JIEKTPONpo- 
BOJHOCTH WUcciefqyemoro pactTBopa 

pH BHeceHHH cCadpaHvHa HU ero 

Puc. 2. U3Menenve 21eKTPOMpOBOAHOCTH XJIO- CeHCHOHJIH3MPOBaHHOM BOCCTaHOBJe- 
popusaa a B MpucytcTBun cadpanuna T. 7 — HHH He MOSBONMIOT BbIepxKaTS rpa- 


6e3 cacpanuua, // —no6apKa cadpanuna, 
[IIT — cencuOunnsupopaHHoe RBoccTaHoOBJeHHe (PHK B OJHOM HM TOM xe maculae, 


capanuna, /V — nocue MomHoro BoccTaHoBe- He Hapyllav ero HarJln THOCTH. 
HHA cCadbpaHuva. SallitpHXopaHb! MepHonBEl Tostomy u300paxeHubit rpacuK aB- 
ape JideTCA MOYKOMUeCTBeHHBIM. A6co- 
JHOTHAA BeJIHYHHA IJIeEKTPONPOBOL- 

HOCTH OO03HaueHa WudpaMH B COOTBETCTBYIOUIMX MeCTaXx. 

Kak culelyer u3 rpacduka, BHeceHHe cadpaHiHa B paCTBOP BbI3bIBAaeT 
pe3skoe YBeIHYeHHe 3ICKTPOMPOBOAHOCTH, YTO ABJIAeTCA CJeCTBHeEM HOHH- 
3a STOO KpacuTelA B WMpHAMHe. B nepHogb JaibuelWero OCBelLeHHA d1eK- 
TPONPOBOAHOCTh GLICTPO MaMaeT, HO B CJIeAYIOUHe 3a OCBeELLeHHeM MepHOsbI TeM- 
HOTHI 9JIEKTPOMPOBOAHOCTh ONATh CJlerKa MOBbIMMaeTCA, UTO CBA3AHO, NO-BUAM- 
MOMY, C HeOOJblIoH oOpaTHOH peakiweH UpOyKTOB BOCCTAHOBJICHNA 
cadpanuua. Bo u36exanne NyTaHHIb! ClelyeT NOAVEPKHYTb, YTO STH H3MeEHEHUA 
3JIEKTPOMPOBOAHOCTH B TEMHOTe 3HAYHTeIbHO MeHbIUe MO BeMUMHe M OOpaTHEr 
110 3HaKY MO CpaBHeHH!0 C H3MCHCHHAMH SJIEKTPOMPOBOAHOCTH PacTBOpa XJIOpoO- 
(usa C BOCCTAHOBUTeIeEM B OTCYTCTBHe akllenTopa. 

Ilo Mepe ceHcu6uM3HpoOBaHHOrO POTOBOCCTAHOBJIeCHHA CadpaHHHa 3TH KO- 
JieOaHHA YMeHbUIaIOTCA HM Yepes HeCKOJbKO MepHOROB OCBeMLeHHA MOJHOCTHIO 
mpekpaljarorca. Bee 3a 3THM NOABJIAIOTCA MOCTeNCHHO YBeIMUMBAIOWMMeCH 
KOJeOaHHA, XAPaKTepHble Aa xmopoduasa a. MB 3sToM cly4yae, CEOBAaTeIbHO, 
JaHHbI€C CBUJeTeIbCTBYIOT O06 OTCYTCTBHH XapaKTePHBIX IA xJopodusna a 
H3MeHEHHH SIEKTPOMPOBOAHOCTH IIpH CMeHe CBeTa H TeMHOTHI B MpHCyTCTBHH 
akllenTopa. Takoe »xe ABuIeHHe HaGJOLaeTCa MU B MPHCYTCTBHM KUCOpoya nH 
KHCJIOTHOrO CHHero. 

Takum oOpa30M, SKCMepHMeHTaJbHbIe JaHHble C H3MepeHMeM 3/1eKTPONpoBoL- 
HOCTH pacTBopa XJopopua a B NMpuAMHe, cosepxKaliero denusruMgzpasun, 
NOATBEpKAaroT yYacTHe HOHH3H POBAHHOH (POTOBOCCTAaHOBJICHHOH (POpMbI NUrMeHTa 
B Mpollecce CeHCHOUIM3alHH, T. €. CIpaBeAIMBOCTb BbIIeMpHBeeHHO CXeMBI. 

IIpucyrcrBue akilenTopa B pacTBOpe 3aMETHO CKaS3bIBaeTCA Ha XONe H3MeHEHUA 
3EKTPONPOBOAHOCTH IPH OCBelLeHHM M B CJly4ae NMPHMHOBbIX pacTBopos (peo- 
(buruHa. Ofnako OOuMH XapakTep H3MeHeHHA MpOBOLUMOCTH NocmeLHero, Ma- 
JlaA OOpaTHMOCTb UJI OTCYTCTBHe ee B TeMHOTe pH HU3KO! Temnepatype (2°) 
He MO3BOJIAIOT NOJIYYHTb TaKOM We YETKOM KaPTHHH, Kak B CAyYae xXJOpo- 
(bua a, Korgqa ObICTpble MH OOpaTHMbIe KONeOAHHA SJeKTPONpOBOAHOCTH pH 
BKJIOYeHHH MH BbIKJIIOUCHHH CBeTa JerKO YJIaBJIMBaIOTCA, HeE3aBHCHMO OT H3Me- 
HeHHsA OOulero cboHa. 
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B Ta61. 2 NpHBeseHbI PesyJbTATHI OMbITAa, NOKAa3bIBAIOLIMe BIMAHMe MpUcyT- 
TBHA KapOTHHAa Ha MH3MeHEHHE  IJICKTPOMPOBOAHOCTH xsOpodusmia a 
~ 10-* ma/n) B nupuquHe c dennarugpasunom. Lyndpp noKasbi- 
ai0T, TO BHeCeHHe KapoTHHa 
akxke YHHUTORaeT OBICTPbIe KO- 
(eOaHHA WIEKTPOMPOBOAHOCTH IIpH 
mMeHe cCBeTa H TeMHOTHI, mpHyeM Msmenenue SMEKTPONPOBOTHOCTH xmopodusia d 


Ta6auna 2 


4 
TH KOeOaHHA He MOABJAIOTCA B IpHCyTCTBHH kKapoTuHa BO -108 
ake Nocule WIMTeIbHOrO OcBellle- ' 
ia. Bcryuae deopuTuHa BIIMAHHE B mpucyrerbun KapoTuna 
‘apOTHHa ABHO ClaOee H MpoAB- B OTC Y NCTA Genta oe ne 
iaeTCH KaK YMeHbIUIeHHe BeJIH- “pad 
MHbI A3MeCHeCHHA 3JIEKTPONPOBO- 1 muH. | 2 MuH. | 5 Muu. |10 mun, 
lOCTH MPH OCBEULCHHH SAMETHBIM 2B remote 0,244 | 0,227 | 0,232 | 0,238 | 0,244 
)Opa30M TOJIbKO IPH OTHOCHTeEIbHO Ha ceery 0,222 | 0,227 | 0,232 | 0,238 | 0,244 
OJIbIUOH KOHILCHT Pall Ka poTHHa. 

0 


J{aHHble B OTHOIWICHHH KapOTH-  Pasnuua.,.| 0,022 0 0 0 
[a XOPOLIO COracyIOTCA C PesyJIb- 

aTaMH, IOJIYYeHHbIMH B Hallleli 

‘adopatopun (14) uv noKa3bIBarolli- 

(1, 4TO IIpHCyTCTBHe KapOTHHAa B MMPHANHOBOM pactTBope xJopodua, Coflep2xa- 
eM ACKOPOHHOBY!O KHCJIOTY, CHJIbHO 3aMeIAeT OOpasoBaHne KpacHoli (BTOpHU- 
{oH) BOCCTAHOBJICHHOH (POpMbI XMOpOPUJIJa Ip OCBeLLeHHH HB MeHbIel CTeneHu 
‘Ka3bIBaeTCA Ha (POTOBOCCTAHOBJIeHHH (eopuTuna. 

Bce 3TH ABJICHHA XOPOIO OObACHAIOTCA HaJIHUMeM B3aMMOJeHCTBUA Kapo- 
UHa C Me€PBHYHOH BOCCTAHOBJICHHOH «3JIEKTPOHHOM» POPMOH MMIMeHTAa, KOHKy- 
MU PYrolllero Cc O6pas0BaHHeM BTOPHYHOM BOCCTAHOBJeHHON CPopMbI. SHaYHTeIbHO: 
Oban PeaKUMOHHAaA CHOCOGHOCTb TepBHYHOM BOCCTaHOBJIeHHOH (POpMbI TuT- 
[eHTOB, COJlep2xKalllHX MArHHli, MO CpaBHeHHIO C COOTBeETCTBYIOMeH (opMou Nur- 
[CHTOB, He COjlepxKallux Metasna (°), OObACHAeT Oolee CHJIbHOe BIMAHHE 
‘apOTHHa Ha xsopodusaa, vem Hwa cbeodutTun. IlpolyKr npucoeyuHeHHA 9/1eKT- 
OHA K KaPOTHHY ABJIAeCTCA, NO-BHAMMOMY, OUCH HEYCTOMYMBHIM HM OBICTpO pea- 
upyeT oOpaTHO, YTO H MPHBOAMT K OTCYTCTBHIO BUAMMbIX H3MeCHeEHHH Camoro 
‘apOTHHAa. 

Cielyer OTMeTHTb, UTO MOMbITKA OOHAPYXKUTS BJIMAHME Ha BIEKTPOMPOBOL- 
IOCTh XJOpodusa a JoOaBKU K MMPHAMHOBOMY pacTBOpPy MeTHJIMeTaKpuJaTa, 
JlelaHHad B CBA3H C HaIMYHeM HHHUMMPOBAaHHA NOJIMMepH3allMu STOrO CcoesH- 
CHUA IPH POTOBOCCTAHOBJeHUU XMOpodusa (*°), He MPUBesa K NOJOXUTEbHBIM 
esyibTaTaM. M3mMeHeHua 21eCKTPOMPOBOAHOCTH XJOPOUJIa a IPH CMeHE CBeTa: 
| TCEMHOTHI OMMHAKOBbI B OTCYTCTBHe HM B MPHCyTCTBHH MeTHJIMeTakKpuuaTa. 


Uncrutyt 6voxumun um. A. H. Baxa Tlocrynuao 
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959). ® E. Fujimori, R. Livingston, Nature, 180, 1036 (1957). ses Copia 
ingston, -J..Am. Chem. Soc., 77, 2179 (1955). 7) R. LUNAS CLITA LIE IS yeh > 
10ri, J. Am. Chem. Soc., 80, 5610 (1958). 1B. B. Epcturuees, B. (ACY Ikeda 
i708 a, .JIAH, 118, 1146 (1958). 4B. B. Epcrurnees, B. A. Tappuao- 
a, JIAH, 96, 1201 (1954). 1A. A. Kpacuoscxkuit, Buodusuxa, 4, 5 (1959). 
AL AL Kpacnospckunk, A.B. YMpuxura, BuodusuKa, 3, 547 (1958). 
>H. Linschitz, K.Sarkanen, J. Am. Chem. Soc., 80, 4826 (1958). 
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BHOXHMHA 


E. CHJOPOBA 


HAPYLJEHME CHHTE3A MOYEBHHbI B OPFTAHH3ME MbILLIEM 
MPH HEJOCTATOUHOCTH BHTAMHHA B,, BbISBAHHOM 
NOBTOPHbIM BBEJEHHEM H30HHKOTHHOMJIFAAPA3H IIA 


(ITpedcmaeaeno akademuxom A. H. Onapunoim 13 IV 1959) 


B nacrosiee Bpema ycraHoBseHo (* *), uro pH CHHTe3€ MOUeBHHE! B MedeHH 
‘MJICKONUTAIOWLUX OHH ATOM a30Ta MOYEBHHbI OOpasyeTcaA 3a CUeT AMMHAaKA, a 
_Apyroi uMeer HemocpescTBeHHBIM HCTOUHHKOM aMuHorpynny L-acnaparMHoBou 
Kucaorbl. [locneqHad OOpasyerTca B OPraHu3Me NyTeM MepeaMMHUpOBaHA WlaBe- 
JIeEBOYKCYCHOM KHCJIOTHI Cc riyTaMMHOBOH. B riyTaMMHOBy!O %Ke KUCOTY Nod 
elicTBueM CnellucpHyecKUXx amMuHOdepas JIerKO NepeXOJUNT AMMHHbIM a30T OCTAJIb- 
HbIX IIPHPOMHbIX aMuHOKUCIOT. PeakuMH MepeaMMHHPOBaHHA ABJIAIOTCA MpoMe- 
*KYTOUHBIM 3BEHOM H BIIpollecce OOpa30BaHHA aMMHaKa B TKAHAX MJICKOMMTAIO- 
UIMX B pe3yJIbTaTe TpaHcyesamuHupowanua L-amnnokucaoT (*). M3 cka3aHHoro 
cmelyeT, YTO MOsaBseHNe JeHCTBUA TKAHeBbIX aMUHOdepas AO2KHO NPHBOLUTb 
K CHW2KeHHIO O6pa30BaHHuA Mou¥eBHHbI. B onbirax c roMoreHaTaMH meueHH 
ylaeTCA Pe3KO CHH3HUTb OOpPa30BaHHe MOUEBUHbI U3 WATPyIMHa M pxAya aMMHO- 
KHCJIOT, OJOKUpyA JeHcTBHe aMHHodepa3 KapOOHHJIbHbIMH peareHTaMU, CBA- 
3bIBaIOWIHMH nMupHzoKcasppocdar (°). TlocneqHuw cuHTesupyerTcaA B OpraHHsMme 
3 BUTaMHHa Bg; NOSTOMY MOXKHO ObWVIO MpelnosaraTb, YTO CHHKeHHe AKTHBHOCTU 
aMuHodepas, Hadsioqaemoe mp By-aBHTaMHHO3e, COMPOBOXKAaeTCA MOHMKeH- 
HbIM OOpa3s0BaHHeM MOUeBHHEI in vivo HM B MepexkuBalolleii TKaHH mMeveHH. 
Yka3aHve Ha MOHWKeHHOe BbIeeHHe MOYeBHHbI C MOYO y By-aBHTaMMHOSHBIX 
KpbIC HMeeTCA B paOotax Bepesogpa (°), HO 9TO MOHMKeHHe OKa3asOcb Hepery- 
JispHpim (*). Viccaelys cofepxxanHHe MoueBHHbI B KpoBu By-aBHTaMMHOSHbIX 
Kppic Max-leupu 4 ero COTpyAHHKH HaGOJaH NOBbILICHHbIe BeJIMUHHBI 10 
cpaBHeHuio c Hopmo# (°,'°). [IpuBoquMble STHMU ABTOPaMM CpaBHUTeJIbHbIe aH- 
Hble O COJepxKaHHH BHTaMHHa Be B NeyeHH HOPMAJIbHbIX H ABMTAMMHO3HBIX 
Kpbic (°) CBHJeTeIbCTBYIOT O He3HaUNTeIbHOM PyOuHe HeOCTaTOUHOCTH BUTaMH- 
Ha B; B UX onbirax. TopMoxenve peakUuii MepeaMHHUPOBaHHA B MeYeHH Kak 
B Ombirax wkobI Max-leupu, Tak HW B MCCeqOBAHHAX Halle aOopaTopuu u 
JPyrUX aBTOPOB, BCera ObWIO BeCbMa HENOJIHBIM JlaxKe Ip aweKo 3auiesiuem 
aJIMMeHTapHOM B,-apuramuuose. Ilostomy Bompoc 0 pom peakItMM MepeamuHH- 
poBaHuA HM ApyrWx MpespallleHHu, MpoTeKaiollAXx pu y4acTuM NUpWAOKCaNeBbIX 
(bepMeHTOB, B CHHTe3e€ MOUEBHHHI in Vivo HyKMaerca B abHeMWIeM UCceqOBa- 
HUM. Kak H3BeCTHO, H30HHKOTHHOKIrMApasnHA (MHI) sHaunrenbHo TOpMoO3suT 
nelicTBue amMuHodepas Kak in vitro ("',), Tak u in vivo (*). B qannoli pa6ote, 
KaK M B MCCJefOBaHHAX, PaHee MPOBeAeHHEIX B STOH MadopaTopuu (1%), ANA 
NOJYYeHUA TTyOOKOH OCTpoH HeocTaTOUHOCTH BUTaMuHa By Obwio UCMOb30- 
BaHO NOBTOPHOe BBeJeHHe XKMBOTHBIM CyOToKcHyecKux Jo3 MHI. Tlocxonpxy 
MHI Onicrpo BpwoguTcs c Mouoli (*), MbI, C WebIO NOMepxKanna NOcTOAHHON 
‘KOHIeHTpalluu ero B OPlaHusMe Ha MOCeAHeM STane onbita, mpHOeraiu K yjla- 
JeHHIO MOveK. CyleqyeT OTMETHTb, YTO NO WaHHbIm Cenmepe u gp. (2°), cpespr 
‘MeUeHH XKMBOTHBIX, NOMBEPrHyTbIX HePPSKTOMHU, MPOABMAIOT MOBBILWeHHY!O 
‘CMOCO6HOCTh K CHHTe3yY MOUYEBHHBI. 
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OIKCNePpHMeHTAIbHAA GacTt b 


| ONbITbI MpOBOAMIMCh Ha OebIX MbIax (camp Becom oT 17 yo 21 r), pas- 
DMTbIX Ha OMHOPOAHbIe NO BeCy KOHTPOJbHbIe UM NOFOMbITHBIe rpynny. Manu 
HouyyaiM B TeyeHHe 7—8 [Hel CHHTeTHYeCKHi palMoH, BKMOUaIOMNMH 20%. 
DTMBITOTO OT BHTAMHHOB Ka3eHHa HM CMeCb BHTaMHHoB (20 ur THamuHa, 60 pr 
MKOTHHaMUAa, 20 ur puOodmaBuna, 75 wr Ca-nautTotenata, 50 ur n-amMuHo6en- 
BOHHOH KHCJIOTHI M 5 MI XOJIMHAB eHb Ha KaxKyt0 MbIIIIb); KOHTPOJIbHbIC MbILIM 
MOY4aIH TONONHATebHO no 50 ur nupHyzoKcuHa B ZeHb. Mpnuam noxonpirHolt 
CPyMMbl Kak Ubi eHb BBOAMI 

BHYTpHOprowuHHO no 1,5 mr ° 

HI 8 0,15 ma sBoguoro pac- 

TBOpa, a KOHTPOJIbHbIM — 10 f2/e 

0,15 Ma Bob. > ° 

_ Ha 7—9 jeHb yrpom, nocae 1600 i S 
8—10-yacoporo romofaHua u ° 
iHeNOCPeCTBEHHO Mepey nocwey- r ° 
Hed ©=ounbekiMeh MHI (uau 1200 ° 
BOI), Y %KHBOTHBIX O6eHX a 
rpymn ylatatu mouku (yepe3 
TOPH30HTaJIbHbIM paspe3 Ha 
cmuHe, Oe3 HapKo3a). )KuBort- 
HBIX 3a0HBaIH JekanuTalMel 
gepe3 0, 6, 11 uau 16 4acop 
mocyie onepalluu, ObiICTpo oTpe- 
3ayIM XBOCT, YIM, KOHYHKU 
AanoK WU CHUMaJIHM Koy, Mmoce 
Gero TOJOBY HU TYWIKY B3BeIM- 600 rd 
BaJIM HW TOMOPeHH3HpoBau B / 
M3MebuuTele Tuna YepuHr B yo 
ReCATUKPaTHOM OObeMe OXVIAaxK- 400 / 
ReuHoro. M/15 docchatuoro ° 
6ydepa (pH 7,4) c nocamenyto- 00 i 
IMM OCaxKeHHeM OeKOB paB- zoo rf 
HbIM oO6bemMom 10% CC1,COOH. . 

B 6e36emKoBbIxX 9KCTPpakTax L its 

ompeleiamu MouepunHy (ypea3- 0 6 i 6 vac. 
HbIM MeTO), OOM aMMHHbIM Gpema rocne onepayulue —————»— 

a3oT (1°), cyMMy a30Ta aM- 

MuaKa H aMHHOM = rpynmpl Puc. 1. Cogepsxanue N MoueBuHbl B pr Ha Yr Beca 


. a TYIUKU. Cperupre TOUKH—KOHTPOJIbHbIe MbIMH, Yep- 
Ou (B nmpuGopax Kou HbIle¢ TOUKH—MBIWH, MOJyYaBlune ASOHUKOTHHOU AJPH ]- 
Bea, nocne 30 MHH. rug~pomusa pany 


Ha KHMAULeH BORAHOM OaHe 

sB 5% CCl,COOH) u o6umit HeGeKOBHIM asoT (moce cxKMTaHHA NO Kpembyanio 
mu otrouku NH, no Konpero). PesyibTaTbl STHX ONpeleeHHH, BbIPAaxKeHHbIe 
B MHKporpammax N ua | r cpIporo Beca TYWIKH, MpescTaBeHbl B Tad. 1, rye 
MIPHBeNeHbI Cpesune BeMUMHbI, H rpacbwyecku Ha pucyHKax |, 2. 

B napassenbHol CepHM OMbITOB NPOW3BOAMIMCh ONpeseleHHA AKTHBHOCTH 
TYTaMUKO-aJlaHHHOBOM M TyTaMMKO-acnaparMHOBOH aMuHOdepas B Tomore- 
HavTax H3 BCell TYWIKM MbIlWeiH KOHTPOMbHOM M MOJOMbITHOM rpynn, yOuTHIXx ToT- 
yac nocule HeppSKTOMHU MIM Yepes 6 Yac. Mocme Onepaluu. BesuunHbl Mepeamu- 
HMpOBaHMA M38MepsAuch mo MeTosxy Ka6o c corp. (%’), BuOusMeHeHHOMY 
T. C. Tlacxunont. B stux onpitax ObiWo HalieHO, YTO B TKAHAX XKMBOTHBIX, MO- 
ayyasuiux WHT, axrupxocTbh rilyTaMukKO-allaHHHOBOH aMuHodepasbl Kak B Ha- 
yale onbita, Tak M yepes 6 ac. NOJaBMeHa MPpaKTMYeCKH MOJIHOCTbIO, a AKTUB- 
HOCTb I'lyTaMMKO-aCNaparMHoBol amuHodepa3bl 3aTOpMoxeHa He Oosee yeM Ha 
A0—50%. 
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O6cyKAenHue PeSyYIbTATOB 


V3 aHubix, pecTaBJIeHHbIX B TAO. 1, BHAHO, YTO MOCJIe yMasIeHHA moyeK,, 
T. €. C MpeKpallleHHeM BbIBEeHUA M3 OplaHH3Ma MPOMYKTOB asOTHCTOTO KaTa- 
6oM3Ma, B Tele KOHTPOJbHbIX MbILMeH MporpecCMBHO yBeJIMUMBaeTCA COMeprka~ 
Hue o6tlero HeGenKosoro N; mpupocr ero 3a 11 uac. cocrapaser 1037 yr/r. 
Dro yBeIMYeHHe MPOUCXOAUT MpeHMYyUleCTBeHHO 3a CueT HaKOMMeHUA B TKAHAX 
MoueBHHb! (-+835,6 pr/r), IpH HesHauMTeJIbHOM MpHpocTe a30Ta aMMHOKUCIOT 


(+13,6 ur/r) H CyMMbI aMMHauHOrO HM aMHHOrO a3z0Ta (+58,1 pr/r) 
-Y mopluel, moJlyyaBlux 


Hefe UHI, npupoct o6ujero He- 
800 - 6enkoporo N 3a Ill 4ac. 
NOHM2KeH Oomee vem Ha 25% 
(712,4 wr/r,) a o6Opasosa-- 
Hue MOYeBHHBI (-+-452,4 pr/r) 
3aTopMoxeHo Ha 46% no 
CpaBHeHHio C KOHTPOJIAMH. 
HakomueHue CBOOOJHEIX AMH- 
HoKucsioT (+107,2  ur/r) 
3HAYHTeEIbHO MOBBILIeHO NO: 
CpaBHeHHI0 C TAaKOBbIM y 
KOHTPOJIbHbIX  MbIleH, a 
IpupocT a30Ta aMMMaKa 
amujos (+77,4 pwr/r) muuIb 
HeEMHOrMM BBIllle, eM Y 
a 6 vy fo 420 KOHTPONbHbIX XHKUBOTHBIX, H 
Un LE UTES CocTaBAseT 10 OTHOIWEHHIO 
Puc. 2. Conepxanue amunnoroN p pruareecatymxku, K oOllemy Npupocry HeGe~ 
YcOBHbIe OOOSHAUeHHA Te Ke, uTO Ha puc. 1 Koporo N He3 HadHTeJIBHY!IO 
BeJIMUMHYy. 

UYepes 6 uacoB nocsie onepalluu aOcOMIOTHbIe BEJMUYMHbI IPHpPocTa as0THCTHIX 
(paki y oOeux py XKMBOTHBIX MeHbIle, HO pa3sJIM4HA Mey KOHTPOJb- 
HBIMM WH NowyyasuuumMu MHI mpmuamu Bpipaxkenbl Gomee pesko. B uacTHocTH 
IIPHPOCT a30Ta MOYEBHHbI COCTaBIAeT yY MepBok rpynnpi 457,4 pr/r, a y Bropodt 
Bcero 218,2 pr/r (ropmMoxeHue Ha 53%), 
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AmunnHolu N 
& 
Ss 


Ta6auna 1 


Conepxanue (pakuni HeOeKOBOrO a30Ta B TYIWIKAaX Hed=PpSKTOMMPOBAaHHBIX MbIIeH, 
KOHTPOJbHBIX HM NosyuaBmux MHI (cpequne Bennunupt) 


@ CoyepxkaHue a3s0Ta B (MP) Ha 1 Ff cbIporo BeCca TYMKU 
A=) Yucno uccwyie- 
o= JOBaHHbIX amugu. N rayta- |} i 
3 Mbile ti N mMouesuHbl MuHa -+N ammu- |' amunupii N oOuyni HE6emKO- 
2 5 aKa Bhi N 
Sie a KOHT- | F 
mon pomp | OMbIT | KOHTPOAb | OnbIT | KOHTPONb| oONbIT | KOHTpob | ont | KoHTpomb | oONDIT 
0 g 14 228,4 | 207,0) 86,0 86,4] 294,4 |313,0] 2059.0 |2300,0 
6 24 25 685,89 1) 42572 916 99,7 | 2695.0) 3295 | 2693830 1260n00! 
14 16 | 13 | 1064,0 | 659,4 144,1 |4163,8] 308,0 | 420.2] 3096,0 |3012.4 
16 10 9 1207,4 1083,7! 128,1 |142,5| 289.4 |424,3| 3166,0 |3528,0 


B nepvon c 11 no 16 vac. o6mmi He6enKospnili N u N mouesunsi HapactTaior 
Y MOAOMBITHBIX MbILMeH BOO bUleli Mepe, YeM Y KOHTPOJIbHbIX, BCJIECTBHE ero pas- 
JMUne MexKiy OO€CHMH TpyinaMH B 3HaYHTeIbHOM Mepe crviaxkuBaerca (cM. 
puc. 1). BosMoxHo, uTo 9TO O6ycOBeHO NocTeleHHbIM paspymwenvem MHI 
B OPlfaHH3Me %KHBOTHBIX. 

IIpupeqenHble Bbillle 2KCNePHMeHTAaIbHbIe JaHHbIe MOKAa3bIBAaIOT, UTO CHHTe3 
MOYEBHHEI B OPraHH3Me MBIIM iN Vivo pesKo Mofapaserca (Ha 583—64%) npu 
OCTpOM HeZOcTaTOUHOCTH BHTaMHHa Be, BbIsBAaHHO BBeqeHuem VHT, B coor- 
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BETCTBHM C pesyJbTaTaMH, MOJIYYeHHbIMH MPH TOPMOxKeHHH peakWHi Mepeamn- 
MpOBaHHA B OlbITax C roMoreHaToM meyeHH in vitro (*). Orcyrcrsue nomHOrO 
\/HapyleHHaA CHHTe3a MOUEBHHBI in ViVO B HalliMxX OMbITaXx JIeErKO OObACHHMO, eC 
\Y4eCTb, UTO Y MOMONbITHDIX XKHBOTHDIX HCHOJb3OBaHHe acCMaparuHOBOH KHCOTHI 
)Bo BTOpol (pase WMKa MOUeBUHOOOpas0BaHUA He LOM*KHO HapyiaTEes, a OOpa- 
/ROBaHHe aciaparMHOBOM KMCJIOTHI yTeM NepeaMHMHUPOBaHHA U3 Pl yTAMHHOBOL 
J ee IIPAMbIX IpeMWecTBeEHHHKOB (IIpoIMHa, THCTHAMHA) HapyleHO JIMUIb 4ac- 
THuHO. CkKa3aHHOe MOATBepxaeTcCA JaHHbIMH [IpekBapHTeMbHBIX OMNDITOB 
iP. M. Asapx u V1. C. Cesepunoii c romoreHaTamu meueHH KpbIC, KOTOPbIM M0- 
‘BTOpHO BBosAMICA MHI; B takux romoreHaTax O6pa30BaHHe MOYeBHHBI BO BTO- 
pow dase OpHATHHOBOrO WnKJa (*) u3 L-anaHuna ObWwIO MOaBsJeHO MOJHOCTbIO, 
M3 L-riOTaMHHOBOH KUCIOTLI — 3aTopMoxeHO Ha 40—60%, a us L-acnaparu- 
HHOBOM KUCJIOTbI — WpakTHueckH He Hapyluasocb. 

| 8B onpirax wikovibt Bowamana (cm. y A. E. Bpaynureiiua (1°)) npexpamjenue 
| O4eBHHOOOPas0BaHHA B OPraHH3me coGak Nocse yaseHuA NeYeHH COMPOBOXx- 
laoCb 3Ha4YHTeIbHBIM HaKOMJIeCHHeM B TKAHAX PHOTaMUHa (IPH OTHOCHTEIbHO 
aJIOM Iipupocte Apyrux AMM HOKHCJIOT). Y mobile, nomyyapuux MHI, mo, a- 
mpotue, HaOwl0 aM CyULeCTBeHHbIN mpHpoct amunHoro N cBoOosHbIX AMM HOKHC- 
IOT IPH OUHb HeE3HAYHTEJIbHOM MOBbILMeHHH Mpupocta cyMmMapHoro N ammuaka 
1 AMHHOM rpynMbl riyTaMuna. OTO pa3smMuMe MpescTaBsAer OombIUOH HHTepec; 
\Mbl PaCCMaTpuBaeM €FO KaK KOCBEHHOe yKa3aHne Ha yyuacTHe peakllMl Nepeamu- 
}HMPOBaHHA B Mpolleccax paciafla (We3aMHHHPOBaHHA) AMHHOKUCJIOT He TOJIbKO 
38 MeveHH, HO M B APYyrHx OpraHax XKHBOTHBIX. 

IIpunoury ,ryOoky10 OarowapHocTb JelicrBuTelbHOMy ueHy AMH CCCP 
Fupod. A. E. Bpayuureuy 3a pyKkoBoycTBo pa6oToi. 


VuctutyT OvonormyeckoH HM MeMMIMHCKOH XHMHH Ilocrynuvio 
AxkazeMHH MeHUMHCKHX Hayk CCCP 7 IV 1959 
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BHOXHMHA 


B. B. IOPKEBHY 


OB OTHOIWEHHH APO)KXKEBbIX KJIETOK K 8-AMHJIA3E 


(ITpedcmaeneno axademuxom A. H. Onapunoim 3 IV 1959) 


B nocsequee BpeMA B CBA3H C ycMexXaMH B H3YYeHHH BHPycosB, OeKOB. MW Hy- 
KJICHHOBbIX KHCJIOT HauHHaeT CKJIabIBATbCA MpefcTaBseHHe O OOJIbILIeM, 4eM 
3TO AO CHX MOp CunTaIH, MHOTOOOpa3sHH B3aHMOOTHOLWICHHH KJIeETOK C BbICOKO- 
MOJIEKYJIAPHbIMH COeAMHEHHAMH Cpeypl. 

XoOpollo yCTaHOBJIeHO, UTO 2KMBbIM KJI€ETKaM MOXKET ObITh CBOMCTBEHHO MOTJIO- 
WWleHHe (epMeHTHBIX GemKoB ('-’). OqHaKO BONIpoc O OuOMOrMYeCKOM 3HaYeHHH 
3TOrO ABJICHHA NOYTH He NoOJyyal ocpemeHux. B padote A. MW. Onapuna u- 


Ta6auna 1 


Cop6uua $8-amusa3sbl KeTKamu S, ellipsoideus 
(akTHBHOCTb cbepMenta, Ma 0,1 N (KMnO, 
Ha 50 mr 2poxKKen) 


AKTHB- mA AKTHB, 
AKTUB- HOCTb, KTUB- HOCTb 
HOCTb, pacTBop HOCTB, B cycneH- 
HCXOJH. mocsre Hesees 3uu Kgle- 
pacTBop mpeonis. HYBUI. TOK Mocusle 
apoxxen | 43 pacts. cop6uun 
Mont! AN ee 13,8 0,8 
14,0 0,6 (a) 4 Sy, al 


B. B. FOpxesuya (*) moKa3aHo, 
4TO KJI€ETKH Apo RKeH, Y KOTOPHIX 
OTCYTCTBYIOT HHBepTa3a Hu B-rvit0- 
Ko3Hfla3a, copOupys i3TH bepmMeH- 
Thl H3 Cpefbl H yepxKuBanA UX, 
OKa3bIBalOTCA CMOCOOHEIMH cOpa- 
XKHBaTb HEHCHOMb3yeMyIo paHee 
HMM CaxXapo3y WIM THApOH30BaTb. 
aMuryaiHH. B HacTosllei pa6o- 
Te paccMaTpHBaeTCA OTHOLIeHHE 
poxwkxel kK B-amuaa3se u Ouou0- 
ruyeckoe 3HayeHHe copoOunu dep- 
ME€HTOB KJIeTKH *. 


IIpenapat B-amusa3bI NovlyuasicaA HaMH U3 AYMCHHOFO COOMa C OUMCTKOM OT 
a-amuuia3bi (8). J[poxxKH BbIpallluBaucb Ha cpefle Puyep c ApoxKKeBbIM 9KCT- 
pakTOM H Tepe OMbITOM TPpe€XKPaTHO MPOMbIBaHCb BOZO B WeHTpudyre. Bo: 
BC€X ONbITaX HaBeCKH ApoxwkxKelH Opamucb u3 1-cyTouHEIxX KysbTyp m0 500 mr. 
Tlormomenue f-amusa3bl KeTKaMy LvI0 B 20 ma 0,04% BofHoro pacTBopa fpe- 
nNapata (bepMeuta c 2% ruioKo3bI B TeyeHve 1,5 uac. mpu 27°. AxTHBHOCTS. 
8-amusla3bI Ollpewesanacb pH pH 4,7 no cKkopocTH ocaxapHBaHuA kKpaxMauia 
(MaJIbTa3HOH AKTHBHOCTbIO NpenapaT (epMeuTa He OOsagam). Pekyuupyromlaa 
CMOCOOHOCTbh YYHTHIBaIacb MeTOJOM Beptpauna. Jia aBTouM3a K HaBecke I pox- 
«Kel MoOaBaca 1 Ma aletatHoro Oydepa c pH 5,9, 3 mn H,O u Tonyon. Meper 
ONpeeseHHeM AKTHBHOCTH (epMeHTa B ABTOJIH3aTe STA CMeCb pa3zOaBAAaCch 
BOZOK Zo 20 mua. 

B ycOBHAX HalIHX OMbITOB KJeTKH Pa3HBIX pac Apom2xKel (Saccharomyces 
ellipsoideus, S. globosus, S. cerevisiae paca XII) mposBusau pesKo BbIpaxen- 
HYIO CHOCOOHOCTh copOupoBaTb f-amusia3sy. OG 3TOM MO?KHO GObWIO CYIHTb Kak 
MO yObWIH AKTHBHOCTH (epMeHTAa B PacCTBOPe, Tak H NO OOHAPyxXKeHHIO aMNa3HOl 
AKTHBHOCTH CYCMe€H3HH KJleTOK Mocue WeHTpHdyrupoBaHia HM MpoMpIBaHHsA. 
B ra6. 1 mpescTaBseHbl pesyJIbTaTbl JBYX THMMUHBIX OMBITOB. 

Amusa3HOW aKTHBHOCTbIO 6e3 copOIluN depMeHTa HH MHTAKTHbIe KIeTKH, HU 
KJIETKH, MOABeprHuyTble 3-cyTOUHOMY aBTOJIM3Y, He OOananu. (OTCyTcTBHe amu- 
Ja3bl Y ApOxwKeH XOpOwlo U3BeCTHO.) 


* B pane 9KcnepHMeHTOB MpMuuMasa yuactue P. H. Iramunx. 
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| Kak 4 B mpoBeylenubix paHee onbirax c HHBepTasoli (°);. CMOCOOHOCTb KeTOK 
opOupoBatb B-amMusla3y CHJIbHO Bospacraer (B 4—7 pa3) B ycJIOBUAX OpomKeHHA: 
Ha TyOKO3e 10 CpaBHeHHIO C CopOuMel U3 pacTBopa 6e3 PIOKOSHI, T. e€. Mpolecc 
OrlOUleHHA (PepMeHTA CBA3AH C KU3HELEATeMbHOCTbIO KeTOK. OmHaKO, B OT- 
FIMUHE OT NOMIOULCHHOM APOAOKeBbIMH KJleTKaMH nHBepTasnl (4), copOupoBaHHas 
fB YCOBUAX OpoxeHHA P-amuJia3a He OTMbIBaeTCA BOLOLi NaxKe pH MHOTOKpar- 
{HOM TIPOMbIBaHHH. be 
AxkTHBHOCTb f-aMuJla3bl,, OTKPbIBAeMaA B KJeTKax, Obwla BCera MeHbIIe, 
H€M AKTHBHOCTh, HCUeC3HYBIUaH M3 PpacTBOpa (Cc yyYeTOM HEKOTOPOrO aKTHBUPYI- 
Alero BIMAHMA TJOKO3bI Ha cpepMeHT),. YTO BULHO HB TabT. 1. CrenoBaTembHO, 
HapsAy C MOrIOWleHHeM KJeTKaMH f-aMHJlasbl MpOHCXOANT ee YacCTHUHAaA WHaK- 
MTHBalMaA. OMbITbl NOKasasH, 4TO AKTHBHOCTh (pepMeHTa, OOHapy2KMBaemaa B 
IKJIeTKaX Cpa3y nMocle ux mpeOpipaHua ° 
B pacTBope (epMeHTa HM MpOMbIBaHHA 
M Mocse 3-cyTOUHOTO aBTOH3a,. OLMHa- 
KOBa. STO TOBOPpHT O NOBepXHOCTHOM 
pacnovslowKeHHH B KJI€TKe AaKTHBHOMM 
{6-amnwta3nl. 

Ecam KJIeTKH, MMex cop6upoBaH- 
HYy!0, pacnovloxwKeHHy!0 Ha NOBepXHOCTH 
WM COXpaHAIOULylO aKTHBHOCTb f-amu- 
Na3y, PHApOMH3y!OT KpaxMaJl, TO Takue 
KJICETKH, HMeA elle MaJIbTa3y, JOJKHbI 
O6alaTb CnOCcOOHOCTbIO COpaxkUBaTb 
KpaxMasl. MmMepumiica y Hac wUlTaMM 
|S. cerevisiae pacp! XII o6nafan ouveHb 
C1a6Ol CNOCOOHOCTbIO OpOANTb Ha MaJIb> 
| ro3e. [locne 3—4 naccameli Ha arapu30- 
|BaHHOH cpefle Pugep c MaJdbTO30l 3Ta 
CNOCOOHOCTh 3HAYMTeIbHO BOs3pacTaua. 
| Takve [poxwoKH BbIpallMBaJIMCb 3aTeM Puc. 1. Bpoxkenue wa KpaxMase KseTOoK 
|| Ha }KHIKOU cpeye TOTO Ke coctTaBa. Si ellipsoideus, copOupoBaBllux 6-aMu - 
Kuaerku mocsie OTJeeHHA OT cpepl W2Aa3y. Cuepa KOHTPOJIb, CUpaBa OMbIT 
\M TIpoMbIBaHHaA copOupoBasu P-amusma3y. 
|B yCIOBHAX OpoxKeHHA Ha FOKOse H Nocsie 6-KpaTHOFO NPOMbIBAaHHA B WeHTPH- 
|| byre nometlasmucb B Tpy6Ku Siuropua c 1% pacrBopom kpaxMmaua. B KoHTpoub- 
| Hble TPYOKH MOMelllaMCb Te 2%Ke LPOXKKH, alanTHpOBaHHble K MaJIbTO3e, HO Cop- 
| OupoBaBliMe mpenapaT depMeHTa, UHAKTHBHPOBaHHbIM HarpeBaHveM. TpyOxu 
NOMelULaIMCb B TepMocTaT c Temmepatypoi 40°. B= onbiTHbIxX TpyOKax yepes 
10 Muu. HauwHasoch HakomseuHe raza. Uepes 11/, yaca Opinio 2,5 Mil rasa, mpH- 
| 4em 6poxkeHHe 3aMeTHO MposomKaNOcb. 3a STO BPEMA B KOHTPOJIbHBIX TpyOKax 
HUKaKHX MPpH3HakOB OpoxeHUuA He Ha6sIOZaocb (puc. 1). 

: Jian Toro uToObl yOeAUTbCA B TOM, YTO UCHOMb3OBAHHE KJIETKAMH KpaxMadJla 
| WuIo 3a CueT yepxKUBaemMoro HMM epMeHTAa, a HE 3a CUeT NJIOXO OTMbITOTO dep- 
MeHTa, OCTABIUerocd B pacTBOpe Mocwe COpOWHH, Mbl IpOBOAHIH cJlekyoune 
| KOHTPOJIbubIe ONbITHI. | Mi 6-H MPOMBIBHOM BOLbI BbILepxKUBaIN 2 yaca npu 40° 
'c 10 ma 1% xkpaxmasa; mpo6a c *xuAKOCTbIO MemuHTa nocse sTOrO Oba OTPH- 
WaTeibHoH. B HekoTopble TpyOKH C KOHTPOJIbHBIMU Lpoxw*KamMu oOaBANU To 
0,5 Mi To xe, 6-H, MPOMBIBHOM BOHI, OMHAKO STO TAKXKE HE BHISbIBAIO Opoxe- 
Hus. Muxpockonupopanue pox Kel MOcIe ONbITa NOKAa3aJlO OTCYTCTBHE NOCTO- 
poHHeli MuKpocbopsl. Onbir Obl JBYKPaTHO MOBTOPeH C TeM xe PesyJIbTaTOM. 

Takum o6pa3o0M, pox xKeBbie KJICTKH, MMeIOlKe MaJibTasy, copOupys 
B-amuulasy CpebI M MpOuHO yepxUBaA ee, MelaloTCA CNOCOOHBIMM, Mp Coxpa- 
HeHHM H3BeCTHOe BPeMA Y MOTVOWeHHOrO (epMeHTa AKTHBHOCTH, HCIOJIb3OBaTb 
Kpaxmast. M3pecTuble HaM (POpMbI APO KeBbIX OPlaHH3MOB He OOMaatoT cnoco6- 
HOCTbIO COpaxKuBaTb KpaxMau (°). OqHakO ABJICHHA, NOOOHbIe OMMCaHHOMy 
HaMH, JOJKHbI HMeTb OMOsOrMUeCKOe 3HAYeEHHE Kak NYTb pacWMpeHHA ONOXHMH- 
UeCKHX BOSMOMKHOCTeH. KJIETOK. 


— 


——* 
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Tlanee HaulMMM ONbITaMH MOKa3aHO, YUTO HHAKTHBAIMA PORKKEBLIMA KJCT- 
Kamu f-amuulasbl HOCHT OMOJIOrMYeCKHM XapakTep, TaK KaK IIpOlecc STOT CBA- 
3aH C OOMeCHHBIMM Mporeccamu KsleroK. Ecau Kaerku S. ellipsoideus, cop6upo- 
BaBllne (pepMeHT, BbIep2KaTb B YCOBHAX OpoReHUA B TeyeHHe 2 Yac., NepeHecA 
ux B 2% pacTBOp TuIOKO3bI, TO NOCIe ITOTO AKTHBHOCTb B-amnsasbl B KJleTKaX 
He OOHapyxKHBaeTCA HH cCpa3y, HH MocMe aBTOMH30B Ppa3sHOH JVIMTeIbHOCTH, 
Tora KaK HelOcpeACTBeEHHO MocJe MpeOLiIBaHHA B pacTBOpe (PepMeHTA STH KJIETKH 
coxpaHsaAsM elle uacTb akTHBHOCTH. [Ipu 9ToM (epMeHT HE BBIMbIBAeTCH Tak2Ke 
MB pacTBop roKosbl. Ec »%Ke KeTKH, COPOHPOBaBlIMe PepMeHT, BbILepAKaTb 
He B YCOBUAX OpoOxKeHUA, a B BOJle, TO HHAKTHBALMM B-aMMJasbl He MpOHCxosuT. 
O cBa3H MHaKTUBAalluH (bepMeHTAa C HKU3HEACATEbHOCTbIO KJIETOK TOBOPUT UM TOT 
(baKT, UTO OTPaBJIeHHe KJI€TOK TOJLYOJIOM Take MpekpalllaeT NMpollecc MHAKTH- 
Balu B-aMuJlasbl. 

CoxpaHeHle aKTMBHOCTH (pepMeHTa B TeyeHHe 3-CYTOUHOLO aBTONIM3a KIeTOK 
CBUeTeIbCTByeT O TOM, YTO GeMOK Cop6upoBaHHOl KeTKaMu f-aMuJa3bI He pas- 
pyllaerca cbepMeHTamu aBTomusata. To Ke NOATBeEPAMOCb H OMbITAaMH TO BUIMA- 
HHIO aBTOJIM3aTa Lpoxw2xKel Ha pacrBop f-amusaspr (pH 5,9). AnanornuHo 
3TOMY Mbl HUKOra He HaOOAaIW UHAKTMBalHO PePMeCHTAMH [POX XKeBbIX aBTO- 
JIM3aTOB MHBepTasbl. OTH ABJICHHA KaxKYyTCA HaM BMOJIHe 3AKOHOMeEPHbIMH, HOO 
B MHKPOOHOM MOMyAUMH OTCYTCTBHe CHOCOOHOCTH y (ePpMeHTOB, OCBOOOXK 1al0- 
WIMXCA W3 OTMUPAIOUHX KIeTOK, HHAKTHBUPOBaTb Hepaspyllaroulue KeTKH 
JaHHOrO Bua THALpoMasbl cpeybl — OuosorMyecku Noe3HO. 

CrelwaJIbHBIMH OMbITaMM HaMH ObwIO yCTaHOBJIEHO, UTO MHAKTHBALNA ajlcop- 
6upoBaHHol B-aMusla3bl MpOUCXOAUT He 3a CUeT BJIMAHUA NPOAYKTOB, Hakalwiu- 
BalOWMXCA B Cpee Mp Opoxennu. CreqoBaTebHO, (epMeHT HHAKTHBUPye4cA 
B Ppe3YJIbTaTe MPOWeccoB, MPOMCXOAAWMX Mpu ero B3aHMOJeHCTBUH C CaMon 
KeTKOM. DakT WMHAKTHBAaLMN CopOupoBaHHo fB-aMusa3bI JIMMIb B Mporecce 
XKM3HEMEATEbHOCTH KJIETOK HM PaCTAHYTOCTb 3TOFO Mpollecca BO BPCMeHH TOBOPAT 
O BKJIIOUeHHH OenKa f-aMua3bI B OOMeHHbIe Mpolleccbl STHX KeTOK. MHaKkTu- 
BalHA pH 9TOM UyxKepoAHoro OesKa, BMOIHeE NOHATHAA C PusuoMOrMyecKoH 
CTOPOHbI, OJIKHA OTHOCHTECA, BEPOATHee BCeTO, K HCMOMb3O0BaHHIO OelKa Kak 
MMTaTeIbHOrO MaTepHasia. HaOsmtoqaBuieecd B HallIMX OMbITaX MpelecTBOBa- 
HHe alcopOuuH JaJIbHeHWIeMy YCBOeCHHIO ABJIAe€TCH, Ge3YCIOBHO, OOULePu3sHOOrH- 
yecKOH 3aKOHOMepHocTbIO. MoxHO ykKa3aTb Ha UCXOMHbIi XapakTep yYyCBOeHUA 
JLPOXRXKEBLIMH KJICTKAMH BUTAMMHOB (2°). 

B MpoOTHBONOMOXKHOCTh ONMCAHHbIM JlaHHbIM, paHee HaMH ObWIO yCTaHOB- 
JI€HO, UTO OpoxweHHe Moce cop6uMu MpenapatTa pox*eBOH HHBePTAasbl KJeT- 
Kamu S. globosus, Wit KOTOPbIX GeOK 9TOrO PepMeHTa HE ABJIACTCHA COBEPLICHHO 
uyxepoyupi ("1,1"), B yCOBHAX psjJja HaWIMX OMBITOB He TOKO He ObIIO (baK- 
TOPOM, HHAKTHBUPYIOULMM (PepMeHT, — HaMpOTUB, KOJIMYeCTBO HHBEPTAa3bl B KJeT- 
KaX MPH 9TOM yBelNunBaoch (1,14). 

BpIACHAA BO3MOXHOCTb HCNOMb3OBAHHA [POX XKeBbIMA KJIETKAMH B Kaue- 
CTB€ HCTOUHNKA MHTAHMA COPOMPOBAHHBIX U3 Cpeb! GEMKOB, MBI PellIMIM MCHbI- 
TaTb OTHOLeHHe K HHBEPTase TOOMABLUMX HM He ToOLaBuIMx KeToK S. globosus. 
[Be OMMHaKOBbIe HABECKH [Pox Ke CYTOUHOM KYALTYPHI, OHA U3 KOTOPBIX mpel- 
BaPHTeJIbHO BbIepxKUBaaCh B CTEPUJIbHOH BOJe B TeYeHHe CyTOK mp 27°, cop- 
OupOBaIM MHBepTasy; MOCe OMHOKPaTHOTO OTMBIBAHHA KJIETKH ABTOJU3UPOBa- 
JHWCb H B HAX OMpewemaoch cofmepxKanne cdepMenta. ONbITH mpoBomusucE 
0 ONMCaHHOM paHee MeTosuKe ('%); mocTOpoHHel uHdeKIMM He Opwio. JlaHHpIe 
OMBITOB NOKa3zaJiM, UTO TOMOMAaBMIMNe ApoxXU, HMeA Gomee MeMeHHOe Opoxe- 
He, COPOHPOBaJIN, OLHAKO, BCera Goble HHBepTasbl (B 2—4 pasa), Tora Kak 
COpOupoBaHHbIH (epMeHT BBIABJIAICA B TOMOMABWIMX KJIeTKAX JIMIIb B He3Ha- 
UATeCJIbHOH WaCTH, H AKTMBHOCTb eFo Oblla B pa3HbIX OMbITax B 2—10 pa3 Meubule, 
U€M AKTHBHOCTb B HerovloMaBuIMx KleTKax. MHakTuBallua NOrAOWeHHOM uHBep- 
Ta3bI NOX BAMAHHEM TOJOAAaHHA TOBOPUT O BOSMOXKHOCTH MCHOIbL30BaHUA COp- 
OupyemMbIxX [pOxXKeBBIMA KJICTKAMH GeKOB Kak MTaTeIbHOTO MaTepHada. 
OHakO WHaKTHBAILMA UyKepolHoro Senka P-amusasbi BbIPAaxkeHa Oonee pe3ko 
y KJleTOK HM 6€3 NpelBapHTesbHOrO romosaHusA. 
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Ham HeH3BeCTHBI MCCJI€HOBAaHHA, MeCMOHCTPHpylouive UCHOMb3OBaHHe [pox- 
XKEBbIMH KJIETKAMH HaTHBHbIX OeIKOB CcpejibI KaK HCTOUHHKOB IIMTaHHA. OjtHako 


| aHHbIEe HacTosallen pa6orTb! TOBOPAT O BO3MOXKHOCTH TaKOrO UCIOJb3SOBaHHA. 


B cBx3H C ONMCaHHBIM IIpefcTaBsIAeT MHTepec BIACHUTS OTHOMeHHE [pox xKelt 
K aMiJla3e MykH. [IpopeyeHHble HAMM OMBITbI NOKa3asIH, YTO 2-4acoBoe BbIJep- 
2KUBaHHe MpOMaxKHbIX MeKapCKHX [pom xXeH (5%) B 10% MyuHOH OomTyuIKe 
M3 NWeHHYHOH MYKH JIMDIb B He3HaYHTeIbHOM CTeMeHH CHMXKaeT TAM AKTHBHOCTb 
aMUslasbl. OTO CHWXKEHHE MOXKHO OOBACHHTb He TOKO copOunel cbepmenta. 
J{oOaBenve K OnbITHOH CMecu 2% ru1IOKO3bI BbISbIBAeT Cpasy pesKoe (B 5 pa3) 


TIOBBINEHHe AKTHBHOCTH aMUJIa3bl. Ita BbICOKaA AKTHBHOCTb CHJIbHO CHM KaeTCA 
TIPH BbIepxwKUBAaHHH C ApOwKwKaMv, OFHAKO CHJIBHOC CHH2KeHHE MPOMCXOAUT 


MW TOra, KOra MbI K MYUHOH GOovuTyuIKe 6e3 Apo xe BMecTo 2% oOaBlanM 
1% raoKxo3pl. Takum oOpa30M, CHW2KeHHe aMMJIOMMTHYeCKOM AKTHBHOCTH B My¥- 
HOH OOJITYMIKe NOM BIHAHHeEM [poxK*Keli MOXKHO OOBACHUTL TakxKe COpaxKuUBa- 
Huem caxapos. Ilo-BuyquMomy, 93TOT MocnequHH cdbakTOp uMeeT 3flecb rilaBHoe 
3HaueHHe, TaK Kak B OMbITax 0 alcopOuuu cbepMeHTOB pow *KeBbIMU KIeTKaMu 
MbI BCera HaOOLaJIM, YTO MpucyTCTBHe Cole, AMMHOKHCJOT M pala Apyrux 
BellleCcTB B Cpejfle BCera CHHKaeT alcopOuuto bepMenta. Bonpoc 06 oTHOMeHuM 
powxelH K (bepMeHTaM MYKU MbI HaMePpeHbl CiellHalbHO UCCIeELOBAaTb. 

OnucaHHble HaMH 3aKOHOMePHOCTH OTHOWeHHM KIeTOK K OeslKaM cCpewb, 
KaK 9TO BUHO M3 CpaBHeHHA JaHHbIX HaCTOALleli paOOTHI, MPOABJAIOTCA He OU- 
HaKOBO B Pa3JIMUHbIX YCJIOBHAX. 


Ypanbekuli rocyqapcTEeHHbI} yHuBepcuTer Tloctymu.i0 
um. A. M. Toppxoro 3 1V 1959 
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BOTAHHKA 


O. i. WEPLUYKOBA 


YHCJIO XPOMOCOM Y ULMUS PINNATO-RAMOSA DIECK. ET KOEHNE 


(I]pedcmaeneno axademuxom B. H. Cyxaueeoim 15 I 1959) 


IIpenctaputenu poga Ulmus L. — as, uibM, Oepecr — WHpoKO pacmpo- 
cTpanenbl B CepepHoM Nosymapun. K HacToslllemy BpeMeHH OMMCaHO OKOJO 
50 BufoB sTOrO pola, B TOM uncle 20 BUJOB, Npouspacraroulux Ha TeppHTOpHH 
CCCP (!) u uMeroulux 6oulbllee WIN MeHbIlee HApOAHOXO3AMCTBEHHOe 3Ha4eHHe. 
Tem He MeHee, HeCMOTPA Ha CBOIO MHOrouNcseHHOCTS, pod Ulmus HegoctaTtouxo 
viccleqOBaH IWATOJIOrMYeCKH. 

Kpayse (%), BlepBbie H3y4aBLIMH yNcO xpomocom B pose Ulmus L., ycra- 
HOBHJI, UTO ranJIOMJHbIt ux Hadop y BunoB U. montana With., U. americana L. 
wv U. campestris L. papen 14. Bonee no3qHumMu Ha6.110LeHHAMH (°) ObwIO ycTa- 
HOBJI€HO B rerepoTunHOM feneHuu y U. pumila L. u U. fulva 15 xpomocom, 
a y U. americana L. B romeotunHom JeweHun 28—30 xpomocom. 

Pesybtath (°) JIunepenby (*) cunTaeT npeqBapuTesbHbIMH. Co cBoeli cTO- 
POHbI, STOT aBTOP U3y4asl pelyKUMOHHOe eNeHHe B MaTePHHCKHX KJleTKaX 
nbuibib! y U. hollandica belgica Rehd., U. Pitteursii Kirch., U. campestris 
Hesse (=Hort.?), U. campestris alata suberosa Rehd., U. wilsoniana Schneid., 
U. pumila pinnato-ramosa Henry, U. montana suberosa Spaeth (HomeHkulaTypa 
mo Rehder) (°) u ycraHoBHJ, YTO BCe HCCeEMOBaHHble BHALI M BapHalluv, B TOM 
uucne u U. pumila pinnato-ramosa, uMejIM ranonuyHoe yncsIO xpomocom 14, 
B CBA3H C 4Y€M MOXKHO MpeANOOKUTb, YTO Y HCCeOBAHHbIX ABTOPOM BU JOB 
coMaTHyeckoe 4HCIO xpomocoM (2 n) paBHO 28. 

B cBoqHon paoore (’) yKa3biBaeTca,uTo 4311 uccieqoBaHHbIX Ha YHCIO XpoMo- 
COM BUOB HJIbMOBHIX y 9 BugoB (U. carpinifolia (foliaca, nitens), U. glabra 
(campestris, procera var. montana u var. scabra), U. fulva, U. hollardica, 
U. japonica, U. laciniata, U. laevisteffusa (pedunculata), U. pumila, U. ra- 
cemosa) 2n = 28. MW tonpxo ana U. americana u U. turkestanica comatuue- 
CKOe€ YHCJIO XPpOMOCOM paBHO 56. 

Jo cx Nop He ACHO, YTO NOHUMAIOT 3apyOexHbIe OOTAHHKU NO HasBaHvem 
U. turkestanica: nHorga TaK Ha3bIBalOT WapOBHAHbIe POpMbl WJIbMOBbIX THMAa 
U. densa Litw. unu U. Androssowii Litw., uHorga sTO Ha3BaHHe MpUMeHSAIOT 
K TypKeCTaHcKoMy Kaparauy — Bsa3y Nepucto-BeTBucTomy (U. pinnato-ramosa 
Dieck. et Koehne). 

Bx3 MepHCTO-BeTBHCTHIM, HIM, KAK YIOMHHAJIOCb.BbILe, TYPKeCTaHCKHi Kapa- 
rau, Mpouspactaer B KyJibType B Ka3axcTaue u B Cpeluelt Asuu. Sror Buy oueHb 
6nus0Kk U. pumila L._—sasy npu3semMucTomy, HIM HJIbMOBHUKY, eCTeECTBEHHO MIpo- 
v3pactTaiolluMy B Boctounoh Cu6upu u ua Jlanbuem Bocroxe. 

O6a HasBaHHBIX Bula NpuHagexaT kK cexuuu Madocarpus Domort, pany 
Pumilae C. K. Schn., nogcexuuu Foliaceae C. K. Schn. B KauectBe camocrTos- 
TebHoro Bua U. pinnato-ramosa Dieck. npusnaerca JasleKo He BCeMH cucTe- 
MaTHKaMH HM B M@€KyHapowHOH OoTaHHyeckOH suTepaType uallle cunTaerca 
pasHoBuaHocTbio (7). B page u3qanuii sTOT Bu cburypupyer KaK CHHOHUM 
U. pumila L. var. arboria Litw., uma U. pumila L. var. pinnato-ramosa 
Henry. Takum o6pa3om, cucremaTuyeckoe monomwenne U. pinnato-ramosa elle 
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) 


} 
} 


| HeMOCTaTOYHO ACHO. OfHAaKO, OOsafad ObICTPbIM. POCTOM H 3HaYHTeMbHOK 3acyxo- 
ycronunsoctpio, U. pinnato-ramosa mpescTaBiser Gobo uHTepec Aa cTen- 
Horo Jlecopa3BeqeHHa. B cBxa3u C STHM BbIACHeHHe eFo CHCTeMaTHYeCKOrO MOVI0- 


XKCHHA UMeeT OOIbIMOe HE TOJIbKO TeOpeTHYeCKOe, HO H IIpakTHy¥eCcKOe 3HaveHHe. 


Hactoallum uccieqopaHvem OblWia IpeANpHHATAa MOMbITKAa ONpeseuTb YuCO 
xpomocom y U. pinnato-ramosa c leibIO yTOUHeEHHA CHCTeMaTHKM 9TOTO BHA 
BO3SMOXKHOCTeH UCHONb3OBAHHA eFO B paOoTax mo 
SKCHePHMeHTAaJIBHOH NOMMIONUH. 

B kayecTBe oObeKTa HaMH HCMOMb30BaJIHCb ° <w vee? 
Ce€AHIbI NMepBoro Tosa %®H3HH U3 CeMAH, COOpaH- 

HbIX Ha J[>KaHbIGeKCKOM cTallMoHape Muctutyta ef fo. a8 ee 


geca Axanemuw unayk CCCP B 3anamHo-Kas3ax- Y. } Y 
‘cTaHckoH o61.*. TexHHka MosjlyyeHHA COMAaTH- N V8 


“ueCKHX KOPellIKOB HeEOOXOAHMOH cTeMeHH FOTOBHO- a! a 


cTu csleqyrolas. 
B wurone 1958 r. cemena U. pinnato-ramosa Puc. 1. Comaruueckue mua- 

6bIH MOCeAHbI B MMKMPOBOUHEIe AWIMKH, KOTOpbIe gopetikon he Ulinice Reiteeiks 

CBepXy MOKPbIBaJIMCb CTE€KJIOM H, COOTBETCTBEHHO, ramosa (2n = 28) 

mputensauuch. Uepes Tpu HelemH, nocie oOpa3o- 

BaHuA 2—3 HaCTOAIMMX MHCTbeB, CeAHILb! Ob 

pacnuKHpoBaHbl B YIHHAHbIe Ba3OHbl JMametpoM 7—9 cM uM MpHKoNaHbl 

B MapHHK, B KOTOPOM HaxOJMJINCb B TeveHHe 2 Heeb. B sToT nepuog pacrenua 


peryApHo 4 OOnbHO NomuBamucb. [losyueHHble ONMCAHHBIM OOpa30M KOpeuiKh, 
jlocTuriime vIMHbI He Oomee | cM, cbuKcH- 
poBasucb no Hapauinuy, nocuie uero uc- 
MOMb3OBINCb WIA MpPHrOTOBeHHA MOCTO- 
AHHBIX UpemapaToB. TosuHa cpe3oB 
9p. B kauecTBe! KpacuTeA MpHMeHsAJICA 

reMaTOKcHIHH no Taljenraliyy. 
IIpenapatpi] uccieqoBaliucb Cc MOMO- 
UlblIo OvoOmorMyecKoro MuKpockona Lleiicc, 
o6bexTuB 90/1,25 Lleltcc c upucoBok 
TuMadparmMow, OKyJIAp KOMMeHCalHMOHHbIi 
20. PucyHKu MeTada3Hbix mMvlacCTHHOK 
XPOMOCOM ObWIH CyeslaHbl C MOMOLLbIO 
pucoBasbHoro amnapata PA-4, muKpo- 
cboTorpaduu — cpotoannmapatom «SopxKuity. 
B pe3yibTate mpoBefeHHoro uccuJlelo- 
BaHHA Oblwio ycTaHoBseHO (pue. |, 2), 
Puc. 2. Comatuueckans mnuacTuHka TO COMaTHYeCKOe YNCIIO xpomocom y U. 
Ulmus pinnato-ramosa (2n = 28) pinnato-ramosa paBHo 28 (2n = 28). Ha 
HEKOTOPBIX WJIaCTHHKaX  IUpOCMaTpHBa- 


JIOCb TOJbKO 27 xpomocom (pic. 3), YTO CHeyeT OObACHHTb HeyJOGOHBIM pac- 


MOJIOHKEHHEM Ha TAKHX MJIaCTHHKAX HEKOTOPbIX XPOMOCOM, HJIH HeCOBMAaeHHeM 


_B OTJEIbHbIX CJLYYaAX TJIOCKOCTH cpe3a C SKBATOPHAJIbHOH MJIOCKOCTbIO Apa. 
_B xoje mpocmotpa mpenapaTos MbI yOeusucb, YTO y WaHHoro OObeKTa Mpe- 


NapaTbl C MeHbIUeH TOMUMHOH Cpe3os (7 —8 p) JOMKHI yyWle yOBeTBOPATb 
TpeOOBaHHAM NOCTAaBIeHHOH 3afaun. Hate ucceqoBaHHe MO3BO/MO TaKxKe 
yCTaHOBHTb 3HauHTeIbHYIO LuddepeHuMpcBaHHOCTb xpomocoMmHoro HaOopa U. 
pinnato-ramosa c mpeo6laqaHvem B HeM Govlee KPyMHbIX, NasJIOUKOBHHBIX Xpo- 
mocom. B npeflelax KapHoTHna TakxKe HMeeT MeCTO JBymvleuve (MHOra HepaB- 


_ HoMIewve) XPOMOCOMHBI. 


TakuM O6pa30M, pe3y/IbTaTbI HallHX UCCNeLOBaHHH BMecTe C MpHBeeHHbIMH 
JIMTepaTYPHBIMH JlaHHbIMH No3sBomAIOT oTHecTH U. pinnato-ramosa kK KaTeropHu 


* YicceqopaHHA MpOBOANAMcb Mo MpocbOe coTpygz Huub! Orgena 3alluTHoro mecopasBeye 
Hua Muctutyta mneca AH CCCP C. JI. Spneprt, eto u Onin 106e3HO MpegzoctaBieH HaM HCXOJHBIM 
MaTepHay. 


te 214 


JUIVIONAHBIX BH OB C TansOUAHbIM UAMCIOM xpomocoM 14, CBOMCTBeHHBIM BCeMy 
pony Ulmus. : 

IlonyueHHble B HacTostlei paOoTe JaHHble CoMaTHYeCKOrO YMCa XPOMOCOM 
y U. pinnato-ramosa (2n = 28) Takxe COOTBeTCTBYIOT aHaOrH4HOMy HCY 
xpomocom y U. pumila. OfHako 9ToO elle He MOKEeT 


<= \ el, CILYXKHTb IPAMbIM MOKa3aTeIbCTBOM HUJCHTHYHOCTH 
ap 

a dm af 9THX BHJOB TaK Kak CooTHOWeHHe 2n = 28 xapak- 

=e ~ & TepHO, KaK YKa3bIBaJlOCb Bblllle, H WIA pxANa Wpyrux 


aay @ Ya" Bop poza Ulmus. Ha ocHopanuu HamiMx uccileqo- 
= oer BaHHH MbIl MO2KEM MpeANOMOKUTL, YTO TAHHbIe OTHO- 
CuTeIbHO uNca xpomocom y U. turkestanica (2n=56), 
Puc. 3. Comatuyeckat mia- UpWBeeHHbIe B CBosKe (7), He OTHOCHATCA kK TYPKe- 
cruuka Ulmus pinnato-ra- crancKomy Kkaparauy — U. pinnato-ramosa, a, No- 
SEEN Al) BUJMMOMY, XAPAKTePH3YIOT WapOBHAHbIe (OPMBI MJIb- 
Mospl THax U. densa Litw. x U. Androssowii Litw. 
B 3aks0ueHHe Mbl CUHTaeM HeOOXORMMBIM noGarofapuTs II. K. U1Ksap- 
HAKOBa Hi WM. A. Tpyaguuckyto 3a MOMOULlb, OKa3saHHy!o Mpw NosroToBKe 
aHHO pyKonucw Kk meyaTH. 


VucrutyT seca: Toctynus10 
AxajemuH nayk CCCP 14 I 1959 


IMTHPOBAHHAH JIMTEPATYPA 


™H. M. Ana ponos, Basset CCCP (mpouspactaioujve H MHTPOLylMHpoBanuble). Tex- 
HHvecKast UHpOpMallHA MO pesyJIbTaTaM HayyHO-HCCeMoBaTeIbCKUX paOoT JlecoTex. akaJ., 
NoNe 35, 36, JI, 1955... ? WH. A. Tpyasuncxaasa, Bor «yp, 41, Ned (950m 
*O. Krause, Ber. Dtsch. bot. Ges., 48 (1930). 4 Y. A. Leliveld, Cytological 
studies in the Genus Ulmus L. Genetica, s’Gravenhage M. Nijhoff, 1934, p.15. ® R. Y.Wal- 
ker, Science, 75, 107 (1932). ® A. Rehder, Manual of Cultivated Trees and Shrubs, 
Macmillan, N. Y., 1927. 7? F. W. Seitz, Zs. Forstgenet. u. Forstpflanzenziicht., 1, 
H.41(1951). ® G. Tischler, Die Chromosomenzahlen der Gefasspflanzen Mitteleuropas, 
Gravenhage, 1950. 
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Moxknxagn Akanwemun wayr CCCP 
1959. Tom 127, Ni 4 


AHATOMHA PACTEHHH 


JI. A. JIEBEMEHKO 


OHTOPEHES JPEBECHHbI KOPHEH HW CTBOJIOB HEKOTOPbIX 
NPEACTABHTEJIEM BYKOUBETHbIX  ~ 


(ITpedcmaeazeno axademuxom B. H. Cykaueeom 26 I 1959) 


SaKOHOMePHOCTH W3MeHCHHA pa3MePpOB 3/IEMEHTOB peBeCHHbl B  OHTO- 
rOHese JIPeBeCHbIX PaCTeHHH M3y4eHbI JocTaTOuHO xopouio (cm. wHamp., (*)). 
Pa3IMunMA Mexy [peBecuHO CTBOJa, OTKabIBaeMOH KAMOMeEM MOJIOAbIX UM 
B3POCJIbIX PacTeHHH, He OFPaHHUYHBaIOTCHA, OJHAKO, TOJIbKO pa3MepaMH 2JIe- 
MeHTOB. B wHTepatype (* °) HMeIOTCA CBEJeHHA O TOM, YTO ApeBecuHa, OTJO*KeH- 
Had OKOJIO CepAWeBHHbI, OOee WIM MeHee 3HAUHTEbHO CTPYKTYPHO OTMM4AeTCA 
OT [[peBecHHbI, OOpasyrlolleticA B MocwelyionlMe Tosbl. WMakTbl ycO*KHeEHHA 
CTPYKTYPbl JpeBeCHHbI C BO3PaCTOM paCTeHHH MOJyYeHb! B OCHOBHOM TOMYTHO 
IIpH peleHHu Apyrhx BOMpOCcOB aHaTOMHMM JpeBeCHHbI, U Hall MpelcTaBeHHA 
O 3a€KOHOMEPHOCTAX CTAHOBJICEHHA 3pelOH CTPYKTYpbI ApeBecHHbl KpalHe Ho- 
BePXHOCTHBI. YuNTbIBaH OTCYTCTBHe CMellMaIbHbIX MCCeOBaHHH B 9TOM Ha- 
MpaBJleHHH, MbI NOMbITaIMCb BOCHOJIHUTb 3TOT Mpobe B HalliMxX 3HAHHAX, TeM 
Ooulee, UTO JaHHbIe O CPaBHHTeJIbHOM OHTOFeHe3e MPeBeCHHbI KOPHeH, CTBOJIA 
WM BeTOK MpeCTaBAIOT OMpeeeHHbI TeopeTHYeCKHH MHTepec HM HMeIOT OObWIOe 
3HaueHHe [WIA Wesel JHarHOCTUKU, OCOOeHHO B MaJleOKCHJIOJIOTHH. 

H3yuennio nolexalu npefscraButTenu nopsgKa Fagales sensu lato, sBua10- 
ilHecHh 2uduKaTOpaMH OCHOBHBIX JIe€CHbIX OMOreoleHo30B, a wMeHHO Alnus 
incana (L.) Moench., Betula verrucosa Ehrh., Corylus avellana L., Carpinus 
caucasica A. Grossh., Fagus orientalis Lipsky, Castanea sativa Mill., Quer- 
cus macranthera F. et M. Matepuan B ocHOoBHOM coOpaH B KyTKallleHCKOM 
palione Azsep6CCP, aia cpaBHeHuaA moo6paHbl pacTreHud u3 Apyrux diopu- 
cTHYeCKHX OOacTeli. OTOUpasocb no 3 JepeBa Kaxou noposb. MccneqoBannch 
KOPHU, Ha paccrosxHuu 100—200 cm oT kopHeBOH Wek; CTBOJ B erO HH2KHEH, 
cpelHeH WM BepXHel 4WaCTAX; BeTKH. 

Ilo Haum™M Ha6sI0JeHHAM, [peBechHa, OTKJabiBaeMas B NepBble Tob ex- 
TEJIbHOCTH KaMOUA, Ooulee UM MeHee 3HAUNTEJIbHO OTIMUAeTCA MO CBOeMY CTPOe- 
HH1O OT I peBeCHHbI, OOpasyrolllelica B MocJeLyroulMe rosn. B ApepecuHe KopHeli 
M CTBOJIOB MOJIOAbIX pacTeHHH BCerfla OOHAPyxXKUBaeTCA PAL YepT, OTCYTCTBYIO- 
IHX B [ipepecHHe B3pocibIx pacreHuli. IIpH sToM onTOreHes ApeBeCHHbI KOp- 
HA HM CTBOsIa IpoTekaeT HeowHHakoBO. Mowopple KOpeHb H CTBOJI HecyT MHOrO OO- 
IHX YepT B CTPOeHHH ApeBecuHbl. Tak, BCe pa3JIM4HA MexK Ly MOJIOAbIMA KOPHAMH 
M CTBOJIOM Jty6a UM KalllTaHa CBOAATCA K OTCYTCTBHIO JIECTHHUHBIX Nepdopannn 
B KOPHe, KOTOpble BCerya HaOOMaIOTCA B MOJOZON AWpeBecuue CTBOJIa, H 3HadH- 
TEJIbHO OOJIbINeMY, HEXKEIIM B CTBOJe, OObeEMY ApeBeCHOM MapeHXHMbI B KOPHe. 
Y ObXH, JICUIMHbI U rpa6a pa3sMuMA MexKAY KOPHeM H CTBOJIOM CBeeHbI K pa3- 
JMUHAM B WApvHe JyueH: B KOpHe Jly4H WMpe, 4eM B CTBOe. B Momoxou ApeBe- 
cuHe 6yka JIy4YH OMMHAKOBO WIMPOKH HM B KOpHe, HU B CTBOsIe. B MosO,OM KopHe 
6yKa M ObXH OTMEUEHDI CeTUATHIe TlepPopal , OTCyTCTBYyl!olve B ApeBecHHe 
cTBOsIa. ¥ Gepesbl MOMOAbIe KOPeHb H CTBOJI H i M He OTMMUAIOTCA [pyr oT Apyra. 

Y ojuux pacrenuli, Kak y KalliTaHa u J 6a, CXOACTBO B CTPOeHHH KOPHA 
WU CTBOJa HaOsoRaeTcA lo 6—7 seT, y APyrux, Kak, HampuMep, y OJIbXH, OHO 


HaOiOfaerca JIMWb B MepBbIX 2—3-roM4IHbIX KObUax. C BO3pacToM pasJIMUKs 
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MexKAy KOPHeM HM CTBOJIOM YBCIMYMBAaIOTCA, OarofapxA TOMY, YTO He BCe MPH- 
3HAKH Pa3BUBalOTCA OMMHAKOBO MO Mepe CTaHOBJIeCHHA 3peMOH CTPyKTYPbI Ape- 
BeCHHbI KOPHA HU CTBOJA. 

PasHopo3pacTHblii KaMOWH [peBecHbIX PpaCTeHHH OTKablIBaeT ApeBecHHy 
pa3HOFO CTPOeHHA, H CYIECTBYIOT OTUeTAMBble pasHYHA MexKy ApeBecnHon, 
OTJIOXKeHHOH B MOJOJOM BO3pacTe pacTeHHA, H 3peOH ApeBecHHOH. 

C BospacToM pacTeHHit H3MCHACTCA CTPOeHHe OTIEJIbHBIX SIEMeHTOB, HX pac- 
mpemesieHHe, COOTHOWMeHHE TKaHel. 

Tak, y pacTeHui, Wid 3pe0H ApeBeCHHbI KOTOPbIX XapaKTePHbI COCY]bI C Mpo- 
CTbIMH Mepdopaluamu, — Ay6, KaulTaH, rpa6, B MepBbIxX TOAMYHBIX KOVJIbIUAaX 
OOHAPYXKUBAIOTCH COCYAbI C JeECTHHUHbIMH Nepcdopalusamu. Y pacTeHui c Ject- 
HHUHBIMH Mepdopalluamu (Gepesa, Obxa, JIeulHHa) KOJIMYeCTBO MepekaqHH 
B Tepdopalluax BCerfa 3HAYHTebHO OobIe B MOMOZOH ApeBecuHe. 

Oco6nili HHTepec MpefcTaBAIOT TPaxeHAONOMOOHbIe WIeHHKM COCYOB C Mpo- 
CTBIMH OKaliMJICHHBIMH Mep@opalluAMU, OTMeYeHHbIe B MOJIOLON WpeBecHHe Ly6a, 
KaluTaHa, OyKa H rpaOa. STOT THM YWIeCHHKOB COCYJOB, HACKOJIbKO HaM H3BeCTHO, 
HUKOra B JHTepaType onucaH He ObWI. 

MexkcocyMcTad MOpOBOCcTh B OHTOreHese ApeBeCHHbl H3SMeHACTCA OT JeCT- 
HHYHOH — uepe3 MpOMeExKYTOUHY!O HU CYMpOTHBHY!O — JO ovepeHOH. 

Kouibilecocyquctomy TuMmy pacipefesieHuaA cocyOB B OHTOTeHeEse [peBecHH 
IpefuecTByeT paluambHoe pasMelleHHe cocyoB. Kosbio npocBeTos oOpa3syerca 
y Kawirana Ha 10—12 roy xu3HM pacTeHua, y Ay6a — Ha 8—10 rox. B apesecu- 
He KOpHelt AyOa KONbWecocyIHCThI THM pacpesesweHHA cocyfoB He oOcTH- 
raeTca, HW B 3peslo ApeBecuHe KOPHA AyOa OTMeUaeTCA JIMIMb HEKOTOPaA TeHeH- 
WMA K KOslbIlecocyqucrocTu. PajMalbHoe pa3sMelleHHe COocyOB B J{peBecHHe MO- 
JIOMOrO KOPHA KalllTaHa C BO3PaCTOM HapyllaeTca, HM [peBpecuHa CTaporo KOpHA 
pacceasHHococyHCTa. 

Y pacTeHuli C paccexHHOCOCYAMCTOH J peBeCHHOM 3aMeTHBIX H3MeHeHHH B pac- 
mpezeieHun cocyoB c BO3spacToM He HaG6sofaetcx. JinHHa Wenouek cocyjoB 
YMeHbllaeTCA B OHTOFeHese JPeCBeCHHbI KaK B KOPHe, TaK H B CTBOJe. 

Jlyuym nepBbix roOXMUHBIX KOJell KOPHeH ‘HM CTBOJIOB BCeX NMCCeLOBAHHbIX 
BHJOB pacTeHHl — roMOreHHO-MasiucaHble U pesKoO-rereporeHHbie. Bo3spactHple 
HU3MeHeHHA BeLYT K roMoreHv3alluu HX. B KOpHAX NOJHOM TOMOTeHH3allNN Jy- 
yeH He HacTynaeT JlaxKe y TeX paCTeHHH, JIA 3peOH APeBeCHHbI CTBOJIA KOTOPbIX 
XapakTepHbl CTporo roMoreHHble JyuH. PxAHOCTb JyueH Tak»xKe H3MeHAeTCA 
c BospacToM. Y Ay6a B MOJIOZOH ApeBechHe KOPHA HU CTBOMa HaGMOMalOTCA TObKO 
OJHOPAHIe JIYYH, BUOCIeICTBHM TpyNNHpyioulMeca B arperaTHble YY B KOpHe 
HM B HaCTOAWHe WHpoKHe B CTBOJIe. Y KalliTaHa, HaOOOpoT, WHpoKHe YUH MO- 
%KHO BCTPeTHTb JIMMb B MEPBbIX HECKOJIbKUX COAX, TOrMa Kak JIA BCeXx Tocwe- 
MYIOUWUX KONE XapakTepHbl OLHOPAAHbIe yun. B mMooyohH ApepecuHe rpa6a 
Jiyun 1—2-payqupie. C Bo3pacToM OfHa YacTb Jyuel, rpymnmupysch, Jaer Hayao 
arperaTHbIM JlyyaM, ApyraA MOCTeNeHHO YBeIMYMBAeTCA B PADHOCTH Jo 4 kKule- 
TOK B wapuHy. Y Oepesu 1 —3-paqHbIM JyyaM MpelWecTByIOT WIMpoKHe syn, 
B 10—15 xnerok B mupnuy. Y obxH M OyKa xapakTepHble JIA UX [peBecnHbl 
yuH —arperaTHble y OJIbXH HM WHMpoKHe y OyKa — TAHYTCA OT CepALeBUHH, 
HO THMMYHOe CTpoeHwe HX TakxKe MOcTHraeTCA He Cpasy. 

Jlpepecuaad mapenxuMa y pacTeHult uccnexyemo rpynmbl He O6HapyxKuBaeT 
3HAUHTEIbHbIX H3MCHEHUH B OHTOFeHese, H y OOJIBIIMHCTBa BHJOB XapakTep pac- 
MpefesieHiA MapeHXMMbl OMHHAKOB BO BCeX FOMUHbIX KOJIbIaXx. 

Tloppi MexKy KleTKaMH Jlyuel, KJleTKaMH MapeHXHMbI H CocyamMM BCerya 
CHJIbHO BbITAHYTHI B MOJIONOH ApeBecHue, pacnoslO*KeHb! B OHH BEPTHKaJIbHbI 
pA Ha CTeEHKAaX CTOAYMX KJeTOK JyYeH MH KJIETOK MapCHXHMbI («JIeCTHHYHbIE») 
M pasOpocanbl B OecnopAyKe MO CTeCHKaM KBaJPaTHbIX HW JlexaUHX KJIETOK Jy- 
ue. Tako THM MOpHcTocTH Ha CTeHKaX KJeTOK Jyyel MH MapeHXMMbI coxpa- 
HACTCA Y HEKOTOPbIX MOPOA BO B3POCION A peBecHHe KOPHA, Y APyrux, Tak xe Kak 
HM B CTBOJI€, CMCHACTCH APyrHM, XapaKTepHbIM JIA TaHHOTO Bua pacTeHHa. 

Tlo HaWwHM Ha6JIOJeHHAM, CTaHOBeHHe XapakTepHOH JIA aHHOrO BHIa 
CTPyKTYPbIl ApeBeCHHbI MpOTeKaeT HEOMMHAKOBO Y Pa3JIHUHbIX pacTeHul. Kak 
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oOujee mpaBuso, y pacreHuli C BLICOKOOpraHN30BaHHOH ApeBecuHoh copmupo- 


BaHHe [[peBeCHHbl MPOHCXOJMT MeWWieHHee, YeM y pacTeHHii C HH3KOOpraHH3o- 


BaHHOH [pespecnHon. Tak, y AyOa epHHUTHBHaA CTpyKTYypa ApeBecuHbl OcTH- 


raetca Ha8S—l0roqu y KawtaHa Ha 12—14roq 2xN3HH, B TO BpeMA Kak y 
OJbXH WU Oepesbl 3—4-rofqHyHOe KOJIbILO y2xKe HECeT BCe MPH3HAKH 3peo Ape- 
BeCHHb!. 

Bce stanbl OHTOreHe3sa JpeBeCHHbI, XapaKTePHOTO AVIA MaHHOTO Bua, Nos- 
HOCTbIO BbIPaXKeHbI TOJIbKO B MOJIONOM PacTeHHH (NepBbie POAHUHbIe KOJI bla HWXK- 
Hei YaCTH CTBOJa), Pe IpepechHa oOpa3yeTcaA BO3PacTHO MOJOOH MepucTemon. 
B ~pepecnue, O6pa3s0BaHHOl BO3paCTHO CTapbIMH MepHCTeMaMH (BepXHAA YaCTb 
CTBOJIa WH BeTKH), OTJebHbIe CTAMM OHTOTeHe3a OOBINHO BbiNaawoT, WH eC/IM 
B MepBbIX POAMYHDIX KOJIbUaX MOJOAOTO pacTeHHA, BbIPOciero H3 CeMeHH, Ha- 


| OmroflaercA pA] MPHMHTHBHBIX MPH3HaKOB, OTCYTCTBYIOUMX B 3peloH pe- 


BeCHHe, TO B 2—3-JleTHeEH BeTKe CTaporo JepeBa 3TH MPH3HAKH Y2Ke OTCYTCTBYIOT. 


| Kpome toro, TeMN BO3paCTHbIX H3Me€HeHHH B BeTKe 3HAYNTEMbHO YCKOpeH HU 
3—05-leTHAA BeTKa HeCeT BCe MpH3HAKH CTPOeHHA 3peOli ApeBecHHbI axe 


y TeX pacTeHHi, y KOTOPbIX POpMUMpOBaHhe ApeBeCHHbI B MOJIOJbIX paCTeHHAX 
MNpOWCXofMT Ha NpoTaxennn 10—14 ser. 

OTH 3aKOHOMePHOCTH OHTOFeHe3a JPeBeECHHbI, BbIPaxKAIOULMeCH, BO-MepBbIXx, 
B yYCKOpeHHA POPMHPOBaHHA 3pesloH ApeBeCHHbl HU, BO-BTOPbIX, B H3MCHEHHH Xa- 
pakTepa OTKJabIBAaeMOH JPeBeCHHbI, B paBHOH Mepe OTHOCATCA KaK K CTBOJY, 
Tak M K KopHio. B onToreHese JpeBeCHHbl KOPHEH Tak2Ke MPOHCXOANT nocTeneH- 
HOe CrvlaKHBaHHe Pa3sJIHYMH MEXKAY MOJIOZON U 3pelOH ApeBeCHHOH MU Take YCKO- 
pAeTCA CTaHOBeHHe THNMUYHOM CTpyKTypbl. Tak, ApeBecHHa TvlaBHOTO KOpHA 
ay6a, B 10 cm oT KOpHeBOH WeHKH, MpHoOpeTaeT CBOE 3AKOHYEHHOR CTPOeHHE 
kK 12—14 ronam, a B KopHe, yasleHHoM Ha 100 cm oT welku, yxKe 2—3-roqnuHOe 
KOJIbILO HeECeT BCe MPH3HAKH, XapakTepHble WIA 3pelOH ApeBeCHHbI ITOM 4aCcTH 
KopHa. J[pepecuHa GOKOBbIX KOPHeH, 3HAUHTeJIbHO YaJIeEHHbIX OT OCH pacrTe- 
HHA, BO BCeX FOMMUHbIX KOJIbIlAX MMeeT OJMHAKOBOE CTPOeHne. 

OTMeueHHbIe BbIIlle CTPYKTYPHble H3MeHEHHA, MPOMCXOAAWIMe B OHTOTeHE3e 
J{peBeCHHbI KOPHEH M CTBOJA, MOSBOJIAIOT LYMATb, UYTO MEPHCTeMBI (KaK alHKaJib- 
HaA, Tak HW JlaTepaJibHad) B TeYeHHe CBOeH X%KH3HN MpeTepneBaloT OMpeeJeHHb!e 


| BO3PaCTHble H3MeCHeEHHA, CKa3bIBaIOULWeCA Ha XapakTepe OTJIaraeMOH MMU TKAaHH. 


Ilpapaza, NIPAMBIX IATOJIOFHYECKHX MOKA3ZATEJIbCTB Pa3H OKAUCCTBCHHOCTH Me- 


_ pucrem Mp moka He uMeem. IlocueqHue paSoTbl HEKOTOPHIX (paHily3CKUX aHaTo- 


MOB (Halpumep, (°,”)) yKa3bIBaloT, OJHaKO, Ha TO, YTO BHAMATebHOe LHTO- 
JoruuecKoe HCCeMOBaHHe, B YAaCTHOCTH UCCeOBaHHe XOHApHCcoMa, MOxKeT 
WaTb OYCHb MHOFOe WIA CyKJEHHA O Pa3sIHYHAX Me*KAY OTCbHbIMM KJIeTKAMH 
alMKaJIbHbIX MepHCTeM. 

Bo3MoxKHO, KOHCYHO, PaCCMATPHBaTb Pa3JIHYNA JpeBeCHHbI -pa3/IM4HOTO 


BO3pacTa He KaK CJIeJCTBHe KaKMX-TO pa3JIMYHH B CaMOM KaMOHH, HO Kak pe- 


BYJIbTaT ONpeeIeCHHbIX (TOPMOHAJIbHbIX WIM MHbIX) BO3eHCTBHM Ha KaMOnaJIb- 
Hyl0 TKaHb. C 3TOH TOUKM 3PeHHA (aKTOPHI, yUpaBJAloWMe Au@depenunalnen 
KaMOHaJIbHbIX MPOH3BOAHbIX, CCTECTBCHHO, Pa3JIMUHbIe Ha MOCIeOBATeJIbHbIX 
9TamaxX pa3BHTHA [peBecHoro pacTeHHA, ONpeeAIOT COOOM pasBUTHe KJICTOK, 
IIpOHCcWeWAX H3 PaSHOBO3PaCTHbIX, HO, NO CYyTH ela, PaBHO3HAUHbIX MepH- 
cTeM. CilelyeT MpH3HaTb, OJHAKO, YTO B MOMb3yY STOH TOUKH 3PeCHHA MEI He 
HMe€eM HHKaKHX MPAMBIX JOKa3aTebcTB. ToT cakT, uTO Wud@depentiMalua Kcu- 
JICEMbI TIPOHCXOAMT MO BoO3ZeHCTBHEM AYKCHHOB B MapeHXHMHbIX TKaHAX, 
KYJIbTHBMpyembix in vitro, Obl AocTaTOUHO yOeMUTeIbHO NOKa3aH' pAOM aBTO- 
pos (Hampumep, (°8)). 

Oyuako TO, ¥TO KYOMK afap-arapa C ayKCHHOM" HHAyuMpyeT B Macce 
MapeHXHMHbIX TKaHeli KaJlI0ca, KYJIbTHBApyemoro in vitro, oOpasoBaHue 
COCyOB, BOBCe He CBHJeTeIbCTBYeT O TOM, YTO Ha OMHOH CTaMHH pasBHTHA 
pactenuii B TOUKaX pocTa OOpa3yloTCA OHH aYyKCHHI, Juddepentiupyroume, 
HalpuMep, COCyAbI C JIECTHHUHBIMH Nepdopaliuamu, a Ha Apyrou — Apyrue, 
oOpasyroulve CocyAbl C MpoOcTBIMH nepdopauuamu. Hekotopbili cBeT Ha STOT BO- 
Npoc MOFM Ob! MPOAHTS UCcMeLOBaHHA KyJIbTYp KaMOvabHOK TKAaHH in vitro, 
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IIpOBOAMBUIMeCH B MocueLHHe rofp )Kakno (°). AnaTomuyeckHe JaHHble B STHX 
UCCIELOBAHUAX, OAHAKO, MOKA YTO OCBEelLaIOTCA HACTOJbKO CKYHO, UTO MHTep- 
nperalua UX B STOM TlaHe OKa3bIBaeTCA HeBO3MOXKHOH. 


Tlocrynusio 


VYuctutyt seca 
24 I 1959 


Axkayemuu HaykK CCCP 
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Aoknxagn Akagqemun nayr CCCP 
1959, Tom 127, Ne 1 


IMBPHOJIOTHA PACTEHHH 


H. H. MOJTIYHHHA u A. HW. CBEWIHHKOB 


MUKPOKHHOCbEMKA TPH W3YGEHHH NbIJIbIbI UW MbIJIbILEBbIX 
TPYBOK HEKOTOPbIX AMAPHJIJIMCOBbIX - 


(ITpedcmaeareno akxademuxom H, B. Wuyunom 21 I 1959) 


B ma6opatopun du3svouorMH pa3sBuTHA pacreHuH Tapyoro 6oTaHuyecKoro 
cana AH CCCP npn u3yyeHun MbIIbIbI M MbIIbUeBLIX TpyOOK, Hapayly c Apyrumn 
MeTOJaMM HCCeMOBaHHA, IPpHMeHAeTCA MeTOJ MHAKPOKHHOCbEMKH C LWeliTpadep- 
HOH ycTaHOBKol. PaOora mpoBoguTca nox pykosoycrBom mpod. B. A. Tlozny6- 
HOH-APHOJIbAH WM OCYULeECTBAAeTCA COBMeCTHO C KHHOMaGopaTopHeH cryfqun 
MocuayududibM. 

MykpoKHHocbeMKa ABJIA€TCA HOBbIM HM Upe3BbIYaHHO BayKHbIM MeTOJOM HC- 

CJI€lOBaHHA TeYCHHA TpPOWeCCOB KH3HEMEATEbHOCTH Ha XKHBOM MaTepHaiie. 
OTOT MeTOX aeT HHOra BeCbMa YOeJUTEIbHOe PellleHHe HEKOTOPHIX CMOPHbIX 
BOIIpPOCoB OnONOrHH. Tak, B JIMTepaType y2xKe JaBHO BeleTCA CNOp O xXapaKTepe 
JBUXKCHHA MY2XKCKUX MOJIOBbIX KJICTOK BbICLUMX pacTeHHi. OAH HCCeOBAaTeIN 
| CUMTAaIOT, UTO CHepMMM MepeABuraloTCA NWacCHBHO C TOKOM Myla3MbI (1%), Apy- 
| rve 2Ke mpenosaraior, Yo reHepaTHBHaA KJleTKa H CNePpMHH CNOCOGHbI K CaMo- 
| CTOATebHOMY JBuxKeHuIO (4-8). Merox nelitpacdbepHOH MAKPOKMHOCBEMKH IIbWJIbILbI 
|W TIbWIbIEBLIX Tpy6OK B %KHBOM COCTOAHHH MOMOFaeT OKOHYATEMbHO PelNTb 
| 9TOT CHOPHbIM BorIpoc. 
B kayectBe MaTepHasia MbI BbIOpaM MbWIbILy rHOpuzHOoK dopmpr Amaryllis*, 
\Clivia miniata Regel u Crinum abyssinicum Hochst. Y srux pacrexuli mpo- 
| 3pauHOCTb MWa3MbI WH OOONOUeK MbIVIbILbI H MbWIbIEBLIX TpyOOK, HapsAyy C 2XeJTO- 
3eeHOH OKPaCKOH Ma3Mbl TeHepaTHBHOH KJIeETKH HM CMepMHeB OT HaJIMuHA 
B Hef OKPalleHHbIX MiacTHy, O6ecMeuHBaeT XOPOLIYIO BAAHMOCTb pH MMKpo- 
| KHHOCBEMKe. 

Ilbiiplla mpopaliMBaslacb Ha HCKYCCTBeHHOH UMTATeJIbHOH cpefe, Cocrosulen 
-u3 1% arap-arapa B 10—20% pacrpope caxapo3bI mpu Temnepatype 25°. Tbitb- 
“IleBbIe 3ePpHa BbICeHBaIHCb Ha MIpeMeTHble CTekJIa, Kya NpeABapHTeIbHO Ha- 
JIMBAaJICA COM MMTATeMbHOM Cpesbl, HW HaKPbIBaMCb NOKPOBHBIM cTeKiom. Jia 
wyumero Mocryna Boskyxa K MpopactTaiouluM MbWIbUeBLIM 3epHaM HM TpyOKam, 
‘(B MMTATebHOM cpele BbIpesauch OpHTBo x%weNOOKH. UToOn! u3s6exKaTb BBICHI- 
XaHUA MUTATebHOM Cpefbl, MOKPOBHble CTeKJIa 3aMavBaJMcb Kpyrom Mapadu- 
HOM, 3a HCKJIOUCHHEM HeEOOJbINOrO OTBEPCTHA, Yepes KOTOPOE MPOXOAM BOSLyX 
No 2KeloOKaM K MbWIblle H MbIWIbweBbIM TpyOKam. M3roTopmeHHble TAKUM OOpa- 
30M lipelapaTbl C MbVvIbUOw MOMellaIHCcb MOA OObeEKTHB MUKPOCKONa MH yepes 
onpefeseHHbIt MpOMexKYTOK BpeMeHH CHHMaJIHCb Ha KuHOIWJeHKy. Jlyamue 
|“ pesyJIbTaTbI OI MOTyueHb! Mp CbeMKe C ycKopeHvem B 24—120 pas, T. e. 

1—5 kajlpoB B ceKyHJy. ; 

IIpu npocmorpe KuHOdusIbMa Ha 9KpaHe 3a KakHe-HHOyyb 15—20 mun. me- 
pel riasaMu MpoxofuT Bech Npollecc, HayHHaA C NpopacTaHuA MbIVIbILeBOrO 
3epHa JO esleHuA TeHepaTHBHOM KeTKH M OOpa3s0BaHHA ClepMMeB, KOTOPbIii 
Ha HUCKYCCTBeHHOM cpeye coBepilaetca B TeveHHe 18—24 uac. 

B HaOyxtIMx MbIIbIEBbIX 3epHax elle 3aosro JO UX MpopacTaHuA akKTHBHO 
MepewpuraercA He TOJbKO Ma3Ma IblWIbIeBOrO 3epHa, HO M TreHepaTHBHaA 


*TnOpuap Amaryllis BrrBezenpt B. H. Lmpiryn. 
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KyleTKa WM BereTaTHBHOe AMpO. Sfecb oOcoOeHHO HHTepecHO MoBefenve Bereta- 
THBHOFO Apa, KOTOPOe NOUTH BCe BpeMA HaXOM!.TCA B HEMOCPeACTBEHHON OJIM- 
30CTH C reHepaTHBHOL KeTKOM M BMeCTe C He COBepllaeT peskve KoseOaTedb- 
Hble WH BpalilaTeJIbHble JBH2KeHHA. 

Uepes 1—3 uaca MbiiblleBble 3epHa Ha¥HHalOT NpPOpacTaTb, NPHYeM Kak 
B HauyaJie mpopacTaHus, Tak M Tp Nocsekylouiem pocTe MblIbleBOH TpyOKH 
CHO BHJHO, YTO OHA PacTeT B JHHY TOJbKO CBOKM KOHUKKOM. 

IIpH mpopacraHwH wacTb cosepxKuMOoro MiblJibueBOrO 3epHa NepexoAuT 
B IIbWIbUeByIO TPyYOKY. OAHaKO MExAY MbWIbIeBOH TpyOKOM UM MbwWIbIeBbIM 3ep- 
HOM BC€ BPC€MA MpOHCXOAMT OOMeH, OCYLMECTB/IAIOWIMHCH MyTem cTpyHuaToro 
JIBH2KeHHA MIa3sMbl. [eHepaTHBHaA KJleTKa He Cpasy Nocwie MpOpacTaHHA MbiJI bibl 
BXOJHT B MMblWIbIeByIO TPpyOKY; HEOMHOKPaTHO MOXOMA K Nope MblbleBor 
TPyOKH, OHA CHOBa OTXOMHT. Hakone, yepes 3—5 yac, Mocie noceBa Mbl/blUbI, 
KOra y2Ke 3HAYHTebHaA YaCTb COfepXKHMOFO MbiWIbILEBOTO 3epHa NepexoLHT 
B IIbWIbIeBy!O TpyOKY, Tyla Ke BXOAUT UM reHepaTHBHaA KleTKa (puc. 1). Kak 
paBuslo, BereTaTHBHOe APO paspylaeTcA elle B MbWIbIEBOM 3€PHE H B IIbWlb- 
Wepylo TpyOky He BXOJHT. 

I]na3ma nblibueBolh Tpy6KM MepemelllaeTcA CpaBHHTeJIbHO ObICTpo, MpHuem 
ee cTpyHyuaToe ABH2KeHHe COBepluaeTcA B OCHOBHOM IO ABYM HallpaBJleHHAM: 
C OHOH CTOpOHbI — OT MblWIbleBOro 3epHa K KOHYMKY IMIbWIbWeBOH TpyOKH, a 
c [pyro — OT KOHUNKa MblWibueBOH TpyOKH NO HaNpaBJIeHHIO K MblIbIeBOMY 
sepHy. Uacro Ha6siogaioTcA MW BCTpeuHble TOKH. 

TenepaTuBHaaA KJieTKa JBHKETCA 3HAUHTEJIbHO MeLVJICHHee MWIa3MbI IMbIJIbILe- 
BOH TpyOKH, Jlaxke eC/IM OHA NepefABuraeTCA B OMHOM HampaBJIeHHiH C TOKOM 
muia3Mbl. _[exepaTuBHan KJleTKa MOMKeT ABHFaTbCA WH MPOTHB MOTOKA [vla3Mbr 
IblIbLLeEBOH TPpyOKH, KOTOPbIM HAeT OT KOHYHKA TPyOKH K MbIIbUeCBOMY 3epHy- 
Yaue reHepaTHBHaA KJI€ETKa OKa3bIBaeTCA Me@XY BCTPeCYHbIMH NOTOKAM! Mla- 
3Mbl, HAYULHMH B pa3HbIX HalpaBJIeHHAX, MpHYeM He3aBHCHMO OT HalipaBie- 
HHA HW CKOPOCTH MepeMeLleHHA MMa3MbI MbVIbIEEOH TPyOKH OHA He BpallaeTca 
BOKpyr CBOeH OCH, a COXPaHAeT CBOE HalpaBJleHHOe MOCTYNAaTeIbHOe JBH2Ke- 
Hne. 

Bo BpeMA MepedBYXKeHHA BAOb MbWIbUeEBOH TpyOKH TeHepaTMBHaA KJeTKa 
HeECKOJIbKO H3MeHAeT CBOIO POpMy: TO OAHH, TO Apyro u3 ee KOHYMKOB CTaHO- 
BHTCA Ooslee y3KHM HU B3a0CTPeCHHbIM HJM CONe€e KOPOTKHM HM OKPyrJbIM 
(puc. 1 un .2). Ho, He3aBucuMmo oT cBoel CPOpMbI, reHepaTHBHAaA KJeTKAa ABU KETCH 
Blepejl TOJbKO OMHHM KOHYHKOM HM He TepAeT CBOeH HalMpaBJIEHHOCTH HW OpHeH- 
THPOBKH. 

Ha cBoem NyTH reHepaTHuBHaw KleTKa HHOra BCTpevaeT PAX mpensatcTBui, 
KOTOpble OHA MOUTH BCera aKTHBHO NMpeosouepaeT. Tak, HampuMmep, BCTPpeyHbIe 
TOKH IJla3MbI B MbWIbUeBOH TpyOKe ObIBaICT HACTOJIbKO CHJIbHbIMH, YTO OHH Me- 
WaloT HaMpaBJeEHHOMY JBU2XKeHHIO FeHepaTHBHOM KJIETKH, KOTOPad B TAKHX CJLy- 
YaAX IIPHOCTAHaBJIMBaeTCA, HO 3aTeM CHOBA MPOMOs2KAeT CBOM MyTb. 

J\vamerp MblibueBoH TpyOKH He Be3sqe OfNHaKOB. B HeKOTOpBIX MecTax 
TIbWIbIeBaA TpyOKa ObIBaeT HACTOJIBKO Y3KOH, YTO reHepaTHBHAA KJIETKA KaK Obr 
C yCHJIHeM MPOTHCKHBaeTCA CKBO3b HeOO/bUOe oOTBepcTHe. Muorga nosoctp. 
TpyOKH ObIBaeT HACTOJIbKO CY2KeHHOH, 4TO TeHepaTHBHAA KJIETKA HECKO/IbKO 
pa3 OTXOQUT Ha3af, NOBOpayHBaeTCA BOKPyF cBoeh OCH, MelaeT HeCKOJIbKO® 
ObICTPbIX KOJIEGATEIbHbIX JBHXKEHHH, CONPOBOXRAAOULUXCA He3HAUHTeIbHbIM. 
H3MCHEHHeM €€ (POPMBI, Aa 3aTeM CHOBA H CHOBA MOAXOMMT K Y3KOMY MECTY, NoKa, 
HaKOHell, HE MpeosoueeT STO NpensatcTBue. 

IIpu nogroroske K JevleHHIO H B Nepvog camoro Aemenua (uepe3 !8—24 yaca) 
reHepaTHBHad KJl€TKAa HAYHHAeT MOCTENCHHO 3aMeANATb CBOE JBYXKEHHE, a 3aTeM 
M COBCeM OCTaHaBJIMBaeTca (cp. puc. 2 u 3), B TO BpeMA KaK Ma3Ma MIblIbLLeBOL 
TpyOKu NpOdOMKaeT NepeABUraTbcA C MperkHeH CkopocTbio. BuyTpu sgpa re- 
HepaTHBHOH KJI€TKH HAaYMHaeTCA SHEPrHuHoe NepemellleHne, Kak Obl MeWIeHHOS 
«KHNeHHe» COepxKUMOrO. SaTeM B Ape OGOCOGAIOTCA XPOMOCOMbI, KOTOpbIe 
eo ee MO CTOPOHaM TeHepaTHBHOH KJIeTKH, OOpasyA Ba Apa cnepmueB. 
puc. 3). 
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Puc. 1. Kaap, moka3bipaloujuii MblIbueBylo TpyOKy rHOpuAHoli PopMbI 

Amaryllis c renepaTuBHOH KeTKOM BCKOpe Mocule ee BbIXOJa M3 MbLIbIUe- 

Boro 3epHa. CTpetKa HallpapieHa K KOHYHKY MbIIbIeEBOH TpyOKH. n.m— 

IIblIbUeBaA TpyOKa, A. 2@— APO LekepaTHBHO! KJIeTKH, n.2e — Ma3Ma 
rekepaTHBHOH KJIeTKH C TacTHaMi 


| Puce. 2. Kaap c 4 mbiibiesbimd TpyOkamu Crinum abyssinicum. B nuxkueit 
bliblepoli TpyOKe BHAHa TeHepaTHBHaA KJleTKa Mepe HacTyMalouluM 
TeleHHemM. O6o3HaueHHA Te 2Ke, YTO Ha prc. | 


Puce. 3. Ibiibuespie Tpy6Ku Crinum abyssinicum, nmoka3aHHble Ha pic. 2, 
nocue JeleH#A reHepaTHBHO!M KmeTKH. CpaBHernve c puc. 2 MoKa3biBaer, 
Kakoe HeOouIblloe paccTOAHHe Mpollia reHepaTHBHAA KMeTKa OT Hauaa 
JIeeHHA LO OOpa3oRaHHA CMepMHeB. A.C — Apo ciepMHA, n.c — Ma3mMa 
cnepMus c myacTHqamu. Octastbuble O6o3iayeHA Te xe, YTO Ha puc. | 


if 


Bo BpeMa JeleHHA, NOKa Apa cnepMues HaxOsATCA B OOIeH WMTOMIAasMe 
TeHepaTHBHOM KJIETKH, MPOHCXOANT NepemellieHhe %XKeITO-3eeHbIX MWiacTHA, KO- 
TOPble MPHMepHO NOPOBHYy pacnpeselAloTcCA BOKPyr Kaxkoro Apa cnepMuesB. 
| (puc. 3). 

Tenepb reHepaTHBHaA KJIeTKa MOCTeMeHHO BOSOOHOBIAeT CBOe mocTyma- 
T@JIbHOe JBH2KEHHE, K MOMEHTY 2%Ke NOABJICEHHA NeperopoKuH B MWia3Me reHepa- 
THBHOH KJI€TKH M@KAY ApaMu cnepMuesB JBuxKeHHe ee ycKopserca. Ilocne toro 
Kak CMe€PMHH NOJHOCTbIO OOOCOONAIOTCA WH CTAHOBATCH CaMOCTOATEJIbHbIMH 
KJIETKAMH, OHH NepeABHTaloTcA BAOb MbWibLeBOH TpyOKH C elle OoMbIWeH CKO- 
poctbio. Cpa3y noce JemeHHA reHepaTUBHOH KJeTKH CNepMHH HaXxOATCA NOUTH 
pxAOM Apyr c ipyroM, HO nocteneHHO paccTOAHHe MeKAY HAMM YBeJIMUNBaeTCA. 

CnepMHH COxXpaHAWOT TaKYIO Ke HalpaBJeCHHOCTb JIBHXKeHHA, Kak HM VY TreHe- 
PaTHBHOH KJeTKH: KaxKJbIH U3 AByYX CMepMHEB OAHOH MbWVIbuUeBOM TPyOKH JBH- 
XKeTCA Bnepe TOJIbKO OAHHM KOHUHKOM. Kpome Toro, cnepMHi, oOpas0BaHHblit 
M3 TOM YaCTH reHepaTHBHON KJIeTKH, KOTOPAA Oblwia OOpaleHa K KOHYHKY IIbWWIb- 
IleBOM TPyOKH, B CBOe€M NOCTYNAaTeJIbHOM JBH2KCHHH HaXOJNTCA BNepesM BTOLOrO, 
Wyulero Ha HEKOTOPOM pacCTOAHHH OT NepBoro. 

TakuM oOpa30Mm, MeTO, LleliTpadepHoH MHKPOKHHOCbeMKM’ Haris HO | MoKa- 
3bIBaeT, UTO TeHepaTHBHaA KJleTKa H CNePpMHH MepemelllaloTcA ‘He HacCHBHO 
C TOKOM MJla3Mbl, a ABHPaloTCA HalpaBJICEHHO, CaMOCTOATeEILHO, AKTHBHO, HHO- 
ra C TpyOM MpeosouleBad TakHe IIpenATCTBHA, KaK CHJIbHbIM BCTPe4HbI NOTOK 
‘TW1a3MbI WIM CyxKeHve JMameTpa Mbibleson TpyOKH. SamejyeHHe u Jake octTa- 
HOBKa JIBHXKCHHA TeHePpaTHBHOH KJIeETKH B MepHo AeNeHHA — B TO BPeMs; KO- 
ra mila3Ma MblWIbleBohw TpyOKH NpOOMKaeT NepeABHraTbcA C npexkHen CKO- 
POCTbIO,— Tak2Ke ABJIACTCA HAarIAQHbIM JOKA3aTeEJIbCTBOM CAMOCTOATEJIbHOH ak- 
TMBHOCTH TeHepaTHBHOH KJIeTKH. of 


| Tnapupit OoTanHueckuH Ca .. ., Tloerynuno 
Akagemun Hayk CCCP : 2 1 1959 
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Nonaagn Axagemun nayrk CCCP 
1959. Tom 127, Ni 4 


PH3HOJOLHA PACTEHHH 


nN. A. TEHKEJIb u Tr. M. WKUBYXHHA 


MPOLLECC OBOCOBJIEHHA NPOTONJIASMbI KAK BTOPAA PA3A 
3AKAJIABAHHSA O3SMMbIX NWERWE 


(ITpedcmasazexo axademuxom A. JI. Kypcanoesim 2 II 1959) 


YcrouunBble K MOPO3y pacTeHuA OGMaLaloT WWIMTEIbHbIM HW TIyOOKHM IMOKOeM. 
Pauee (1%) 6buio ycTaHoBJeHO, YTO yCTOMYMBOCTh TKaHeH NOKOALMXCA pacTe- 
HUH ONpeseAeTCA B OCHOBHOM OCOOEHHOCTAMH COCTOAHMA MPOTOMMAa3MbI B MepHoy 
MOKOA. CocroAHve NOKOA XapaKTepH3yeTCA OTCYTCTBHEM POCTOBbIX MpOIleccos, 
CHW2KCHHEM HHTCHCMBHOCTH OOMeHa H ABJIeEHHeEM OOOCOOJIEHHA MpOTOMIa3MbI. 

Y O3MMbIX MIMeHHIL 3aMeJVIeEHHe POCTOBbIX MpoOleccoB B OCeHHHH NepHod u 
MX MOHaA MpHOCTaHOBKa Mp HeOOJbIIMX OTPHIaTeIbHbIX TemMMepaTypax 
HaGsl0aIMCb MHOrHMH uccesoBaTenamu (48). YcraHoBseHo, 4TO B MepHor 
MOKOA COMepxKaHwe POCTOBHIX BeleCTB B PaCTCHHAX 3aMeCTHO CHM2KAeTCA 
ae eras 

Pay pa6oT, KOHCTaTHPYyIOWlUx OOocoOIeHHe MPOTOMMAa3Mbl B KJIeETKaX O3H- 
MBIX KYJIbTYP, NOABHJOCb B MocMeqHHe rosb (12-1), Mocse BbIXOJa B CBeT padoTHI 
Teukxena u Oxuunolt (”). YcraHoBJieHO, YTO B COCTOAHHH MOKOA MW Y 3aKaJleH- 
HbIX K MOPO3yY paCTeHHH MpOTOMMa3Ma OTJIHYaeTCH MOBBbILCHHOM BA3KOCTbIO 
M HU3KOH mpoHuttaemoctsw (1%,1°). Osama NUIeHHa B 3HMHUM MepvHod xapakTe- 
pu3yeTcA KpalHHe He3HaUMTeIbHOM MHTCHCHBHOCTbIO CPH3HOJIOrH4eCKUX IMpo- 
meccos (?°,2!). CocrosHue moKod y O38HMbIX MasoycToHunBo. JlocraTouHO mMepe- 
HeECTH O3MMYIO MINe€HHIy 3HMOH Ha HeCKOJIbKO HEH B Telloe MoMellleHve, U 
OHA, B OTJIH4HE OT ApeBecHEIX, OLICTPO BOSOOHOBJIAeT pocToBble mpoueccyt. I] pu- 
4MHa OBICTPOro BbIXOJa O3HMbIX H3 COCTOAHHA MOKOA 3aKkIoUaeTcA (3) B OTCYT- 
CTBHH TwlyOoKOrO MpeBpallleHHA 3aMacHbIX 3al[HTHbIX BeUleCTB B KJIeTKaX 
9THX pacTeHHH, HU HakOMIeHHA %2XupPOB, OOecneuMBalOllMx ycToHuuBoe 
coctosHue moKkox. Ilepexoq pacTeHuli B COCTOAHHe NOKOA MpoOucxo_UT 
MO BJIMAHHeEM OCCHHHX YCIOBHH TeMMepaTypbl H OcBelleHHA. B sTux xe ycsO- 
BHAX MPOXOAMT 3aKaJIMBaHHe pacTeHuH K HH3KHM TeMMepaTypamM. Takum 0o6- 
pa3oM, 3aKaJIMBaHMe MH TepexOf K MOKOIO OXBATHIBAIOT OMHH HM TOT %Ke NepHor 
B XKH3HM pacTeHHl M OTPaxKaloT OHM H Te %Ke MpOUecchl, B XOMe KOTOPHIX pacTH- 
T@JIbHbIe OPraHH3Mbl pHoOOperawT CBOMCTBO MOpo30ycToOuMBOcTH. 3aKa- 
JIMBaHHe pacTeHHit OCYIecTBIAeTCA JBYMA 9Tanamu: 1) sTam HaKkonwJeHHa 
yriesoqos u 2) 9Talm W3MeHeHHA (P43HKO-XHMMYeCKHX CBOMCTB MpoTomla3- 
Mb (°), 

B nacroslel padote mpoBoduoch WHTodpusvoorMyeckoe H3y4eHHe CocTOA- 
HUA O3MMOM MIMeHHIbl B OCeHHe-3MMHUM NepHow. Hawi Ha6moyeHna nozTBep- 
MIM takT OOCCOSeHHA MpOTOMIAa3Mbl OT KJI€TOUHBIX OOOMOUeK B MO3qHeOCeH- 
HMM M 3MMHMH nepuox. Bewio oOOHapyxKeHO, YTO B PasHbIX OPraHax O3HMOK MIIe- 
HHIbI CTelMeHb MOKOA HeofMHaKkoBa. JIMCTbAM O3HMbIX CBOMCTBeHEH He- 
3HAYMTeEIbHBIM MOKOH. ToubKO B H€KOTOPBIX KleTKaX 9TMepMuca HaG6w1Ona- 
JOCb YacTHYHOe OOocobJIeHHe MpOTOMNa3Mbl, B TeYeHHe OCeCHH HU 3HMBI 
mpeoOlalas BOrHYTHI Wia3sMoH3. B Kone ekaOpa —B AHBape B MHCTbAX 
MOABHJIOCb MHOFO MOBpexKeHHbIX UM MePTBBIX KJleTOK. HawnOoulee nomHbIit (no 
YHCY KeTOK C OOocoOeHHOH MpoTomasMol) wu ycTounBplii (Mo cpoKam 
COXpaHeHHA OOOCOOeHHA MpoOTOMIa3Mbl) MOKOH HaOMOfaicA B KIeTKaX 
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KOHyCa HapacTaHuA Mu yaa kyulenua. I]pu orpacranuu o3Hmoli nmenH- 
bl B SAHBape oGocoOmeHHe MpoTomasMbl B KsJIeTKaX yaula KYLLeHUA HC- 
yesaio Ha 8—10 cyTku, 4TO cooTBercTByer Jannpm ©. M. Kynepman (”), 
COrlaCHO KOTOPbIM HOBbIe NoOerH H KOPHU M3 Y3JIOB KYULCHHA HauWHalOT NOAB- 
JATHCA TOMbKO Ha 15 cyTKM, Noce cosaHHA HEOOXOLMMBIX JIA pocta ycso- 
BUM TeMNe€paTypbl, BlaxKHOCTH MW OCBelleHHA. K MOMeHTY NOABeHHA OCOcObule- 
HUA MPOTONMa3MbI, YTO ONPeMeMANOCh BUSYaJIbHO, NO (opmMe nvlasmouu3a U 
COCTOAHHIO Mla3MOfecM, B KJleTKaX y3Jla KYWICHHA MW KOHyCa HapacTaHua cofep- 
KAaOCh OOMbUIOe KONMYECTBO PACTBOPHMBIX yreBOMOB (peaKkUHA C a-HadTo- 
JIOM) M MOMHOCThIO OTCYTCTBOBa KpaxMa! (peaKkuua c’ pacrBopom Jloroms). 
Ocenbio 1957 r. onpefeseHve pacTBOpUMBIX YreBOLOB ObIIO MpOBeLeHKO C HO- 
MOUbIO KPYyFOBbiIX xpoMaTorpamMm (7%). Xpomatorpaduyeckne anasusbl NOKa- 
3aJIM, UTO B KJI€TKAX Y3Jia KYWLeEHHA COMepKUTCA TOKO3Za, PPyKTO3a U KaKHe-TO 
MaJIONOABHKHHIC OJIMTOCAXapHAb, MpOABAAIcWIMecH peakTuBom MG B mectTax 
HaHeceHua BbiTsxKeK. IlapamerbHO onpeseeHuIo CaxapoB ObWIM NpOBeeHH 


g Oo 6 


Puc. 1. Kaerku konyca Hapactanus. IImenuuacopta MocKoscxas 2411. Ouxca- 
una no Tenmu. a — 22 X, o6oco6menve MpoTonmasMbl oTcyTcTByeT; 6 — 22 X, 
BOPHYTHIH Ma3MOIH3 B MOJIAPHOM pacTBope, caxapo3bl; e@—1 XI, BornyTo- 
OKPYIJeHHbIii Ma3MOH3°B MOJIAPHOM pacTBope caxapo3bl; 2— 11 XI, o6o- 
coOseHve MpoTomma3Mbl B AMCTHAWMpoBaHHOH Boge; 0 — 11] XI, BbinyKnbn 

wa3MONH3 B MOJAPHOM pacTBOpe Caxapo3bl 


, 


MMU KpockonHyeckle HaGJOeHHA 3a COMepxKAHHEM KPaXMaJla B KJleTKaX ya3sia 
Kyulenua. JIvHamuka MpeppallleHua yrseBoloB ocenbio 1957 r. Jana caepyio- 
myo KapTHHy. B oxTa6pe cofep2xaHve FIOKO3bI UH (PyKTO3bI ObIIO OUeEHb He- 
GObIIMM (eCJIM ONe€HHBaTb CPaBHHTeJIbHO C Me€TYHKAaMM MO NATHOAJJIBHOW cH- 
CTeMe, TO OHO PaBHANOCb MpHMepHO 2 OasiaM). OMHOBpeMeHHO OBO OOHAPy-— 
2KCHO 3HAUHTEbHOe KOJMYECTBO KpaXMaJla B KJl€TKAX KOPOBOH H CepALeBHHHOH 
MapeHXUMbI y3sla KylWeHHaA. Peskoe BospacTaHhe KOJIMUECTBA CaXaPOB B TKAHAX 
y3ula KylleHua HaGsroqanocbc 10 no 13: XI, korga Temnepatypa Bo3sfyxa ynaa 
mo 3—2°. OuesugzHO, pacTeHHA O3HMOM NWeHHUbI Mpoxosusn B STH AHH | dasy 
3akaMBaHua. B fambHeliiem coxepxKaHHe P@pPyKTOSb! HM TIIOKO3bI OCTABaJIOC 
MOCTOAHHBIM. OvsiMrocaxapvybl Ha MpoOTAxXeHHH OCeHHHX HM 3MMHUX MeCALeB 
HeH3MCHHO HMesINCb B OOJIbINOM KosHUecTBe. B nepBylo NoOBMHY HOAOpA 
B KJleTKaX y3ula KYIWeHHA, HapAyy C NOBbIMeHHeM COepxKaHHA CaXapOB, OTMe- 
yaylocb MlOJIHOe HCUeSHOBeHHe KpaxMaua. Buicrpoe, peskoe yBeMYeHHe Cosep- 
*KaHUA PaCTBOPUMBIX YIIeEBOLOB OObACHACTCA, MO-BHAMMOMY, He TOJIbKO 3Ha- 
UMTeJIbHOM MHTCHCHBHOCTHIO (POTOCHHTe3a IPH 3aMeMJICHHbIX POCTOBbIX Mpollec- 
cax, HO H TepexojloM B 9TOT NepHoy cosepKaBllerocs B KJleTKaX y3Jla KYWeHHA 
Kpaxmasia B caxap. IIpu cpaBHeHHM NOJyYeHHbIX pesyJIbTATOB NO AMHaMUKe 
HAKOMICHUA CaXapoB HM JaHHbIX NO CpoKaM OOocOOIeHHA MpOTOMMIasMbI OOHapy- 
2KUBAETCA BIOHE OMpeseeHHaA MOCIELOBaTeIbHOCTb STHX MpolleccoB: o6ocob- 
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jeHHe MIpOTOMsa3MbI B K/eTKAX Y3sla KYUeHHA OSHMBIX NLMeHHM HaYalOCh TOCTE 
HHTCHCHBHOFO HaKOMJIeHHA yrieBOOB, T. €. MOCUe OKOHYAHHA I cba3bl 3aKaJIH- 
panun. Hakonenne caxapos ormeyanocb c 10 no 13 XI, a mpouecc o6ocobule- 
HUA MpoToMla3Mbl mpoxogzus c 16 no 26 XI. YxagaHHad NOCMeOBaTe/bHOCTb 
HaOwloaiach y psa coptos (Ta6u. 1). 

IIpu nepexoye pacreuuit B 3HMHMH MOKOK Hadalo Mpolrecca o6oco6s1eHHA 
IIpoTOMMa3MbI BO MHOFOM onpesedneTcA TeMMepaTyPHbIMH YCOBHAMH OKPY2Kalo- 
ulelt cpenpt. Ocenbto 1956 r. B OKTAOpe MeTeEOPOMOFHNECKHE YCIOBUA ObWIM O1a- 


PONPHATHDI 1A BereTalluH — CTOAIa TellaA COJHe4HaA moroyia. Mukpockonn- 
yecKHe HMCCJIelOBaHHA, Mpo- 


Ta6nuna f BeJ@HHbIe Ha pAe COPTOB 

Cpoku HakolmeHua caxapos u oSocoOmeHHA O3HMoH mueHHib! (Mockos- 
TpoTona3Mbl B K/leTKaX y31a KYULeHHA OSHMbIX ckxaa 2411, [luieHHuHO-MbI- 
TD pelinpii rudpug 599, Iler- 

posckaa 7, Tocruanym 237, 


e Bo eS : 3 5 Timutposcxasn, Anb6opyOpyM 
Mara | 2 32 Capt gorS H Jltorectenc 329), 22, 25 u 
one rawo- | opyx-|S2g8 28 X mMokasaiu oTcyTcrBue 
Ge Kosa | Tosa |= 282  O60coOMeHHA MPOTOMIa3MbI B 


KleTKax Y3Jla KYW eHHA HM 
4957r. KOHyca HapacTaHHua (puc. 


20X foe th mena 7 : la), dopmMa nuia3smMomu3a O6bI- 
! OCTHaHyM 2 

4 XI} +11 | BegenuyxKckan 2 2 0 ma BorHytasi (puc. 16). 29 Xx 

a 44 Tocrvanym DPE 2+ 2+ 0 TemilepatTypa BHe3alIIHO u 

4—9XI} + 7-| [iwenuuno-npipei- pe3sko ylaJla JO —5°, Ha- 

HBI rH6pua 186} 2 2 0 7, s 

13 XI} + 3 | Besenuyxckaa oy) i) 0 eta ihaasete x1 
-+- 3 |Tocruanym 237 by) i) 0 OXOJIOAAHHE- 

46 XI} — 2 | BesenuyxcKkaa 5 5 ee dh ObvIO OTMe4eHO NOABIeHHe 

aa aa Kocruany 237 : : 2—4 oOoco6eHHA MpOTOMMa3MbI 

= e3eHUYKCKaA 60 

26 X1| — 8 | Besenayxcnaa 6 5 90 B OTACJIbBHbIX KJIETKAX KO- 

— 8 | Toctuanym 237 5 5 40 HyCa HapacTaHuaA HM y3vla 

30 XJ) is BesenuyKckaa KyuleHHa y coptos IImenn- 

= T1-)K 5 5 90 UHO-bIpPeHHbIM ru6puy 599 

pee tee ocr yaad 5 3 60 wu Mocxoscxasa 2411, mas- 


MOIH3 B psxAye KJeTOK 
HMeJI BOrHYTO-OKPyrvleHHy!0 (popmy (puc. 1 e).5 XI xomuuectBo KmeTOK ¢C 060C0- 
OuBIeHCA MpOTOMIa3MOH SHAYHTeIbHO YBeAMYMMOCh, Mpeobalal BbIMYKJIbIt 
H BOrHYTO-OKpyrieHHbIli M1a3sMomu3. 10 XI y Bcex copToB B KieTKaXx y3ula Ky- 
WeHHA M~ KOHYCa HapaCTaHHA BH3yaIbHO HaOsOMaN0ch OGocobmeHHe MpOToO- 
mlasmbi (pvc. lz), dopMa nwa3smMouM3a — BbITyKan (puc. 10). Ocenpio 1957 r 
oOocoOsleHHe MpoTOMMa3MbI B KJI€TKAX O3MMBIX MMeHHIL BHepBbIe ObIO oTMe- 
ueHo 16 XI. 20 XI y coptos Iensenckan wn BesenuyKckas B KleTKaX y3ula Ky- 
UleHHA MpeoONajlala BbIMNyKIaA POpMa MWia3sMouIN3a, y OONbINMHCTBA KeTOK Mpo- 
ToM1a3Ma OblWia OOOCOOseHa OT KeETOUHBIX CTeHOK. K 26 XI mpouece o6ocobure- 
HHA MpOTOMMa3MbI Y ITHX COPTOB MOUTH NOIHOCTbIO 3aBepmuMsca. ConocraBsennue 
PesybTaTOB HaOwOAeHHH MO ABYM ToJaM NoOKa3alo, YTO Nepexo O3HMbIX 
B COCTOAHHE NOKOA MPOHCXOMMT He B OHM H Te xe CpoKH. Ocenbio 1956 r. mpo- 
wecc OO6ocoOeHUA MpoToMa3sMbl 3akoHuMica K 10 XI, a ocenpto 1957 r. o60- 
co6leHHe MpOTOMIasMbI B KJIeTKAX Y3/la KYWEHUA HM KOHYCa HapacTaHUa TOMBKO 
Hayano nosBaaTbca 16 XI wu oKoHUNNOch K 26 XI. Sra pasHuta B Mpoxomse- 
HHH MIPOWeCCOB MOAFOTOBNeHUA pacTeHuli K MepesHMOBKe, HeCOMHEHHO, o6yc- 
JOBNeHa' BIMAHMeEM TeMNepaTyPHbIX ycNoBul. Ocenbio 1956 r. sHaynTembHoe 
yCTOHUMBOe NOXOOLaHhe HayaJIOCb B NOCMeHUX 4NCaX OKTAOPA. Ocenbio xe 
1957 r, nonoxKuTebHbIe TeMMepaTypbI Coxpansauch fo 14 XI, a ycTouuuBoe 
MOHWKeHNe TeEMMepaTypbl JO YpOBHA OT —5 Jo —12° ormeueHo nub c 24 XI 
Tenaa norofla B nepBoi momoBuHe HosOpa, OTCYTCTBHE OTPHaTebHBIX TeM- 
nepaTyp BbIsBaIM SaeprxKKy Npolecca oOocoOeHHA MpoToNMa3smbl. Takum o6- 
pa30m, oOocoOsleHve MpoTOMIa3MbI B KJIeTKaX O3HMbIX MMeHHIL MpOXOAuT pH 
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BIOJHE OMpeeeHHbIX TeMMepaTYPHbIX YCJIOBMAX, @ HMCHHO pH HeOobUINX 
OTPHIULaTeIbHBIX TeMNepaTypax, oT —5 jo —8°, 

TIpopeqeHuble HaMH HaOJIIOMeHHA MOKa3bIBaIOT, YTO, BO-IIepBbIX, OGOCObse- 
HH MpOTOMMIa3Mbl OT KJICETOUHBIX CTEHOK HavHHaeTCA Nocue 3aBepmienua I cbasbl 
3aKaJIMBaHHA, MOCI€ HaKOIWJICHHA B K/JI€TKaX PaCTBOPMMbIX YyIvleBOJOB, MH 4TO, 


_ BO-BTOPbIX, OOOCOOMeHHE MpOTOMMa3MbI MpOXOAMT MmpH HeOObUIMX OTpPHLa- 
| T@JIbHbIX TemMMepaTypax. VMubimn cCOBaMH, YCJOBHA MpoxomKeHua mpolecca 


oOoco6u1eHHa MIPpOTOMMa3SMbI B KJICTKAX O3HMBIX ITIMWeCHHIL ABJIAIOTCA TeEMHU YCJIO- 


BHAMH, MPH KOTOPbIxX ocyillecTBIneTcaA II cha3a 3aKaNMBaHUA O3MMbIX, CBA3AH- 


Had ¢ (PU3HKO-XHMHYeCKUMH U3MeCHCHHAMH IIPOTOMIa3MbI. OuesBu HO, 4TO O60- 


 CoOUIEHHe MpOTOMMa3MbI MpOHCXOAMT HMeHHO Ha II chase 3aKanuBaHHA H Mpel- 


CTaBIAeT COOOH 3aBepWaloOllvH STaN (OPMHpOBaHHA CBOHCTBa MOPO30YCTOH- 
YMBOCTH O3HMBIX B OC@CHHUX YCJIOBHAX. 


VMuctutyT usvonorHn pactenult Tloctynui1o0 
um. K. A. Tumupsa3ena 2 II 1959 
Akajemun Hayk CCCP 
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Jloxnagp Akayemun nayk CCCP 
1959. Tom 127, Ne 1 


PH3HOJIOTH A PACTEHHH 


A. M. OBECHOB u A. A. WNEKHHA 


O BJIMAHHHM MOA3EMHbIX GACTEM TIbIPEA HW OCOTA 
HA TIPOPACTAHHE CEMAH JIYPOBbIX TPAB 


(IIpedcmaeaexo axademuxom B. H. Cyxaueeoim 26 I 1959) 


Jlia mosyyeHuA BbICOKOTO ypoxad MHOFOJIeTHHX KOPMOBBIX TpaB HeOOXO- 
JMMa YMCTad OT COPHAKOB NMOUBa. Ha CHJIbHO 3aCOPeHHOM MOJle, KaK MpaBHo, 
TpaBbl He ydaloTcd.B wauTrepaType sTOT akT OObACHAeCTCA MEJVICHHbIM POCTOM 
MHOFOJIeTHUX TpaB, He CHOCOOHBIX yCMeWIHO OOpoTbCcsA 3a MMULy, Bary uM cBer 
C ObICTpO pacTyIMMH COpHAKaMH. OfHakO, Kak NOKa3bIBalOT HCCJelOBaHHA, 
yrHeratollee JlelicTBHe COPHbIX pacTeHHH Ha JIYPOBble TpaBbl OOYCJIOBJIMBaeTCA He 
TOJIbKO IlepeXBaTbIBAHHEM BOLI, CBeTa H 3JIEMCHTOB MMHepaJIbHOrO NHTAaHHA, HO 
WM CO3aHveM Jpyrux HeOJarOMpHATHBIX (aKTOPOB Cpebl WIA BOSE bIBACMBIX 
pacTeHHit. 

Vi3yuaa MocepHble KayecTBa CeMAH JMKOpacTYWIMX KOPMOBbIX TpaB, MbI OO- 
paTHJIM BHUMaHHe Ha TOT (akKT, UTO TPH NoceBe Ha CHJIbHO 3aCOPeHHbIX yuacrT- 
KaX OHH JlaloT CulaOble, H3PeXKeHHble BCXOAbI, XOTA B STOT NepHO B NOUBe BIOJIHE 
OCTaTOUHO Baru UM OopbOa 3a MMULy He MOXKET ObITb OCTPOH, TAK KaK COPHAKH 
WU KYJIbTypa TOMbKO elle MOABJIAIOTCH Ha NMOBEPXHOCTH MOUBbI MW 3aTeHeHHA OJ- 
HUX pacTeHuii Apyrumu Het. Mp mpeqnonoxKHIH, YTO OOHAapy2xXeHHOe ABMeHHe 
CBA3aHO C BBIJeJICHHEM B MOUBY MOJ3EMHbIMM YACTAMH COPHAKOB BelleCTB, TOP- 
MO3ALLMX TpopacTaHve Ce€MAH H POCT HX MpOPoOcTKos. 

BuMsaHHe Pa3JIMUHbIX BbIAeIeHHH PacTeHHH Ha HX B3aHMOOTHOMeHHA TIpH 
COBMeCTHOM IIpOW3paCTaHHH OTMeUaJlOCb B JIMTepaType aBHO, HO MpHBJeKJIO 
K ce6e JOJoKHOe BHHMAHHe JIMIb B MocmeqHue rospi (*,5,°). Yrueraroulee Jelict- 
BHe KOPHEBbIX BLIJeIEHHH COPHAKOB, H OCOOeHHO MIbIped, Ha PeBeCHble paCTeHHuA 
MOKa3aHO pAOM uccJefoBaTesel (*,?,*), C KOPMOBbIMH 2Ke TpaBaMH  paOorTHI 
B 9TOM HallpaBJIeHHH He IMPOBOAHJINCb. 

Mb B TeyeHHe TpeX JeT H3yUaIH BUMAHHe KOpHeBHI Agropyrum repens 
M KOpHeH Cirsium arvense u Sonchus arvensis Ha mpopacTaHue CeMAH 3/1aKo- 
BbIX H OOOOBbIX TpaB. 

ONBITH! TPOBOLHJINCb B NaOOpaTOpHbIX YCOBMAX MyTeM MpopallluBaHusA ce- 
MAH B yaluKkax Ilerpu (pH KOMHaTHOH TeMnepaType) B CleXyIOUNX BapManTax: 

KoHTPOAb —mpopallluBaHne CeMAH Ha (PHJIbTPOBaJIbHO Oymare, cmo- 
YeHHOH BOON. 

BapuanrT I. Ilpopammpanne c kopHeBullaMu biped WIM C KOPHAMH 
Oolaka M ocOTa — Ha BJlaxKHbI PUIbTP 3akabIBaOCb 10 5 OTPe3KOB KOp- 
HeH,— JMIMHOH B NOMepeYHHK YaLIKH, Me@XKAY KOTOPbIMM NMOMElaJIMCb CeMeHa. 

BapuaurT II. Ilpopamupanne ua J0xKe, CMOUCHHOM BOLHOM BBITAKKON 
43 KOpHeH u KopHeBnuL — 100 r na 500 r Bogn. 

Bapuaur III. Ilpopamusanne wa KpomKe u3 KOpHeli u KOpHeBHUL — 
MeJIKO H3pe3aHHble NOA3eCMHbIe YaCTH PasaBJIMBAJIMCb, 3aTeM HakJlabiBaJIuCb 
Ha QHO YallKH CJ10eM B 0,5 CM, CMauHBaJIMCb BOOM WH NOKPbIBaJIHCb PUBTpPoOM, 
Ha KOTOPbit MOMellaIuCb CemMeHa. 

Hs ra6. 1 BugHO, 4TO BbI,eeHHA KOPHEBUIL MbIped u KOpHeH 6oqska 
HM OCOTa, OCOGeHHO MPH BHICOKOH KOHMCHTPallMH, CHJIbHO CHHKAIOT MPOLMeHT mmpo- 
pociuux cemaH.CreneHb BIHAHHA Ha pasHble BUI HeOoMHaKoBa. Han6ompuree 


224 


Wevypermian gy 4! 


Bauanne kopHesum Agropyrum repens u KopHeli Cirsium arvense u Sonchus arvensis 
Ha NipopactanHhe CeMAH JYFOBbIX TpaB (KOMHYeCTBO MpOpocuIHx CeMAH B MpoleHTax 
K KOHTpOJII0) 


Agropyrum repens Cirsium arvense Sonchus arvensis 
Pactenue pap. | Bap. | Bap. | Bap. | Bap. | Bap. | Bap. | Bap. | Bap. 
Il Ill I II Ill I II III 

| 
Matauxk syroBok 79 54 8 85 | 100 4 64 94 4 
OscaHHua Jyropax 96 64 61 91 94 78 93 | 100 10 
TumodeesKa wyropaa ~- |-400 56 60 -93 97 64 95 94 15 
'OpcaHulla Kpacuaa 102 80 74 101 100 54 92 Si 26 
_ JIucoxpocT sryropoit 96 06 a 91 — ot 98 48 60 
BekMaHua OO bIKHOBeHHAaA -- — —— 50 80 24 — — —- 
PorHepia BOJOKHUCTaA 153 | 106 Somme LOE et 20) 78 88 94 94 
Ilbipei nomsyunk 105 | 119 15 88 84 39 920130 71 
Kuepep KpacHblit 104 —_ 95 94 of 77 97 93 93 
| JIionepua cuHeru6Opuanaa 97 — 96 92 97 93 87 93 93 
_Jlonuuk 6enpiit 96 = 94 100 96 94 400 93 97 


CHWXKeHHE BCXOXKECTH NOMyYeHO Y CeEMAH MATINKAa, JHCOXBOCTa, OCKMAHHH , 
OBCAHUILbI JyroBpol. Y TuMo*eeBKH, OBCAHHIbI KpaCHOH, PSITHEPHH BOJOKHHCTOK 
WM MbIpeA MOM3sy4Yero BCXOXKECTh CEMAH PE3KO MaaeT TOMbKO IPH BbICOKOM KOH- 
IeHTPalluH KOPHEBbIX BbIJeIeHHH, pH CaGol xe HaOMOMaeTcA HeEOOIbINOe CHH- 
\KCHME BCXOMKECTH WIN Make HeKOTOPOe MOBHILeHHe MPOMeHTa BCXOMKUX CEMAH 
| (pasrHepusa, mbipeli).. BcxoxecTb CceMAH O6OOOBbIX BO BCeX BapHaHTax CHW KaeTCA 
ena6o, B mpefzetax 3—13%. 
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| Ava npopacmania 4Hd npopacmanian ———— 


Puc. 1. Ilpopactanve cemMaAH MATIMKa yroBoro (a) HM OBCARHUbI Wyropol (6): 
1 — kouTponb, 2 — c KOpHeBHUaMH MbIped, 3 — Ha BOMHOM BLITAKKeE M3 KOP- 
HeBUIM MbIped, 4 — Ha KpOWKe H3 KOPHEBHL NbIpen 


TlomMuMo CHY2KeHHA BCXO*KeCTH, NallaeT 9HEPrHA MU Y]VIMHAeTCA NepHo Mpo- 
pacranua cemau (puc. 1). Tax, y mMaTauKa ayroBoro 3a 10 cyToK mpopoco: 
B KOHTposle 66%, c KopHeBHIamu 49%, Ha BOAHO BEITAKKe 14% u Ha KpoMKe 
1% cemaH. Y OBCAHMLBI Jyropoh 3a 7 cyToK: KOHTpob 87%, c KOPHeBHWaMu 
83%, Ha BOAHOM BEITAKKe 38% u Ha KpoulKe 22%. AnanormuHad KapTHHa Ha- 
Om1ofanacb pH MpopacraHun ceMAH Jpyrux BUJOB, 3a UCKMOVeHHeEM p9STHe- 
pH, biped HU OOOOBHIX, y KOTOPbIX 9HeEprMA NMpopacTaHuA Nafaia B OYeHb He- 
3HAaUMTeIbHOH cTenlerH. 

BpilesieHuA KOPHEBHLL MbIPeA OKA3bIBAIOT CHJIbHOe BJIMAHME Ha POCT Mpopocr- 
Kos (Ta6n. 2). [Ipopocrku Bcex 31aKOB YrHeTaloTcs B CHJIbHOM CTeNeHH, MpHyeM 
TeM OOJIbue, UM BHIMe KOHIEHTPaluA BbIeleHHli KOpHeBuI B onbiTe. IIpn 

OE 


Zhe 


MIpopaulHBaHHH Ha BOAHOM BHITAKKe CTeOeMb MPOPOCTKOB y PasHbIX BUAOB OKa- 
3auicd B 2—5, KopeHb B 3—25 pa3 Kopoye, 4eM B KOHTpOJe; MpH MpopallnBaHun 
C KOPHeBHULaMH Y OOJIbINMHCTBa 3/1aKOB CTeOeIb H KOPCHb OKAa3aJIMCb M@HbILe 
KOHTpovIA Ha 5—25%, a y p9THepHM HW MbIped Make MpeBbICHH KOHTPOJIbHbIC. 
Pocr KopHel MpOpOcTKOB 3/1aKOB TOPMO3HTCA CHJIbHee, EM cre6ueH. [Ipopocrku 


Ta6auna2 


Bausuue Kopxesum Agropyrum repens Ha pocT MpopocTKOB JyroBbIX TpaB (AMHa Tpo- 
POCTKOB B Mpolentax K KOHTpomio Ha 5 cyTKH y Go6osbIxX u Ha 10 cyTKH y 3J14KOB) 


Bapuaut 
PacTeHua I Il III 
cTe6euIb KOPeHb cTe6eub KOPeCHb cTe6eub | KOPeHBb 
Matauk JIyrosor 100 82 39 L 39 15 
Oscanuua yropas 89 98 34 7 24 7 
Tumodbeepka Jlyropad 79 94 73 24 61 Al 
OncaHnua KpacHaa 94 96 53 4 63 33 
JluvoxBocT syroBor 87 75 60 44 10 7 
PsrHepuaA BOJOKHUCTaA 102 92 19 30 0 0 
Tlpipei nom3yuntt 93 109 44 14 23 7 
Kuesep KpacHblii 114 160 — —_ 52 60 
JliouepHa cuHerHOpugznan 117 109 —- -- 89 87 
TlonHuk 6eupiit 107 439 — — 70 97 


6060BbIX TpaB Mp CaGbIX KOHIUEHTPalMAX KOPHEBBIX BbIeeHHH pacTyT 6bI- 
cTpee, 4eM B KOHTpOJe, IPH CHIbHbIX — OTCTaIOT OT KOHTpoA Ha 10—40%. 

Anamornunoe yrHeraloulee JeHCTBHe Ha POCT NPOPOCTKOB, HO B Oovlee ca6on 
cbopMe, 4eM KOPHeBHIla MbIpes, OKA3bIBAJIH KOPHH OOAKa HM OCOTA. 

Takum o06pa30M, OMbITbI NOKa3aJIM, UTO NOAZCMHbIe YaCTH MbIPeA NoM3yyero, 
6o4Aka HM ocoTa MoseBoro OOalaloT cMelMpuyecKHMH BelUleCTBAaMH, KOTOPBIe 
B CHJIbHOM CTeEMe€HH CHM2KaIOT BCXOXKECTb HM 9HEPrHlO NpOpacTaHHA CeMAH JIYPOBBIX 
31aKOB, YJIMHAIOT MepHO MpopacraHwA HX HM YFHeTalOT POCT MpOpocTKoB. 
Halo nojlaraTb MOsTOMY, YTO MpH BbICOKOM HaCbIULeHHOCTH MaXOTHOFO rOpH30H- 
Ta MOUBbI KOpeBHIaMH MbIped: H KOPHAMM OOAAKa U OCOTAa CO3aeTCA HeOJa- 
POMPHATHAA cpeda WIA NOABJICHHA ApyKHbIX BCXOJOB JIYFOBbIX TpaB. BoT no- 
4YeMY MHOFOJleTHHe, OCOOCHHO 3/1aKOBbI€C TPaBbl He JaloT Ha 3aCOPeHHbIX y4acrT- 
KaX XOPOlUero ypoxwkaxA ake B TOM CJlydae, CCIM MOUBa HMeeT JOCTATOUHbI 3a- 
mac BJlard HW MMTATeIbHbIX BeULeCTB. 


EctecTBeHHO-Hay4HbIi §=MHCTHTYT _ Tloerynuso 
tipuH TlepmckoM rocyqapcTBeHHOM yHHBepcutete 10 I 1959 
um, A. M. Toppxkoro 
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ATornagp Akagemuu nwayx CCCP 
1959. Tom 127, M1 


IMAPA3SHTOJIOTHA 


O. HI. KYJIAKOBCKAS 


CTAAHM PASBUTHSA- WECTOAbI BATHYBOTHRIUM RECTANGULUM 
B OPFAHHM3ME YCAYA B PASHbIE CE30HbI FOIA 


(ITpedcmaeazexo axademuxom K. H. Cxpabunoim 18 X 1958) 


Bathybothrium rectangulum — cneuuduunplii mapasuT KuweywHuKa ycaua 
OOnIKHOBeHHOrO (Barbus barbus L.) uw ycaua 6anKancKoro (Barbus meridiona- 
lis petenyi Heck.). 9ro kpymubie wecTolpl “3 oTpaga Pseudophyllidea. 

Ilo nutepaTypHbIM aHHbiM (°), Mapa3sHT pacipocrpaHeH B pekax 3anayHot 
Esponpt. B CCCP setpeyaetca B ycauax HeKOTOpbIX peK 3amafHbIx oGmacrteli 
YkpauHbl: B ropHbIX yuacTKax Oaccelina J[nectpa,B IIpyre, a 
Tak»Ke B BOOeMax GakapmaTbA, BXOAAUIMX B CocTaB Oaccelina 
Jlyxas. Boctounee J[Hectpa B. rectangulum neu3pecren. 

B uxTHonapa3uTosiornueckol suTepatype (1 *,°) onnca- 

Ha JIMUb CHCTeMaTHKa HM aHaTOMHA Mapa3suta; Onvosorua 
ero ellie MOouTH He H3yyeHa. Hen3BecTeH TakxKe WMKI pa3Bu- 
‘THA STOH Wecrospl. 
_- B Hactostlei paOoTe ocBelllafoTcaA OTeJIbHbIe cTaquu 
passuTua B. rectangulum B opraHu3Mme pbb B 3aBMCHMOCTH 
oT ce30Ha Tofla. Pa3Hble cTaquu pa3BUTHA Mapa3uTa OUeHb 
pa3JIMUHbI MO BHEWIHeMy BUY H NO BHYTPeHHeMy CTPoOeHHio. 
@ypmau (°), HcclleqyA IBe pa3/IM4Hble CTaquu, BHavase OLIH- 
6ouHO yMaJl, 4TO HMeeT elo C pasHbIMH BHAaMH. 

Sapamwenue ycaye B. rectangulum HauHaetca B KOHHE 4. 1 Camaa 
|WIOHA — Hole. Ye BO BTOPOH MOMOBMHE HIOHA BCPeMHEM yogonaa craqua 
Teyenuu J[HecTpa, re XxOpouio mporpeBaerca Boa, B KMUWed- B. rectangulum, 
/HMKe ycayeli BCTPewaloTCA JIMYHHOUHbIe CTaqMM —CKOJIeKChI OOHapy2KeHHas B 
mapasutos (puc. 1). Pasmeppr ux: qmuna 1—1,5 mm, wupyua eT VL. 430 
oKxosio | mm. B yuacTrKax peKH, paCnouJlox%KeHHbIX BbIllIe B To- ; 

‘pax, re TemnepaTypa BOAbI HHXKe, MbI HAXOAMIN JIMYMHOK Ha 

cTajlum CKoJleKca B KOHIe u1o1a (p. Crppiit), a B Sakapnatoe (p. Tucca) — 7 apry- 
era. B npotecce pasBuTuA mapa3utTa OT 3afHero KOHIa CKOMeKCa mocTeneHHO 
‘“HauwHaeT HapacTaTb CTpoOHJla uM B KOHWe aBrycTa HB CeHTAOPe BCTpeyaIoTCA 
opp! AiuHot to 1 cm. Ha cKomekce umetoTca Be GCOTPHH Ha BCHO ero JWIMHY. 
|Cooxy rosloBa AMeeT CTPeJOBUAHY10 (popmy (pric. 2a). Camo Teslo YepBA Ha STON 
(CTaMH 3HauMTesIbHO yrKe FOJIOBEI. 

Ha mporsxKeHuu OCeHH HM 3MMbI Mapa3HT pacTeT B KVIUeYHHKe XO3AMHA UH 
K KOHILY (beppasia — B MapTe y2Ke BCTpeualoTCA yepBu WWIMHOH 4,5—5 cm u 
Gonupue. UWiupuna crpo6unt ux 1—1,2 mm. Ha 9To craquu pasBuTHA Mpoucxo- 
WMT 3aKJlaKa MOMOBbIX KOMMIeKcoB (pHc. 2a), CooTBeTCTBYIOWINX OYAYyILuM 
cermeHtaM. HapacraHve uleHHKOB MPOMCXOAMT OT CKOJIeKCa: BO3JIe TOJOBKH 
MbI BHJMM WICHHKH elle MOJIO{ble, a 10 Mepe yaJleHHA WIeHHKOB OT CKOJeKca 
OHM MocTeneHHO co3peBaioT. B umeHuKax, OIM3KMX K CKOJIeKCY, Ha4YMHaerTcs 
pa3BuTHe CeMeHHHKOB HM WuppycHol cymKku. Ilo3qHee, Korqa WleHHKM OTOIBU- 
‘TaloTca K 3aJHeMY KOHLLY CTPOOMJIbI, B WeHTPaJIbHOH 4YaCTH KayxKMOro WIeHHKAa 
3aKabIBaIOTCA *KeHCKHe MOMOBbIe OPTaHbl. OHOBPeMeHHO pa3BHBaIOTCA BbI- 
BOJHbIe MPOTOKH MOJOBbIX OpraHoB (puc. 26). PacnosoxeHbl OHM MapruHnaJibHO 
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H OTKPbIBaIOTCA HeperyJIAPHO CMpaBa H C/leBa, HECKOJIbKO ClepefH OT CepeAHHbl 
Kpad wienuka. CemeHHUKH OKPY2Kal0T 2KeHCKHe NMooBbIe OpraHbl. B stor xe 
NepHOA PpasBUBaloTCH 2KeTOUHUKN, JexKalllve (B MPOTHBOMOOXKHOCTh TOMY, YTO 
MMeeT MeCTO Y Apyrux SGoTpHolleaH) NOMHOCTHIO B CepAUeEBHHHOM MapeHXHMe 
M UMeIollne @OpMy Y3KOi JIeHTbI C OOeUX CTOPOH cTpoOHJbI. CerMeHTallHA CTPO- 
6usbl Ha STOH cTaqMN elle He APKO BbIpaxena. Ilocmesyrolllee NoNOBOe Cospe- 
BaHHe MpOWCXOMUT Ha NPOTA*KeHHH MapTa, ampeA u Max. IlonoBo3spelbix yep- 
Beli HaM YalOCb OOHAPYXKUTb TOJIbKO YeTbIpe pasa: 27 V B CpefHeM TeYeHHH 
Tluectpa, B palione r. Xogoposa, 26 VI B ropHom yyacrxe p. IIpyt, okouo 
Apemue (9 VII B s3TOM xe yuacTKe 
BCTpeyaIHCb Y2Ke JIMYHHKH HOBOTO 3apa- 
ywenun), 12 nu 15 VII B ropHom yua- 
cTKke p. Crppii. Kak BHAHO, B HIOHe — 
viosle MoOBospedbie dopmp! B. rectangu- 
lum nonmayaiucb JIMIIb B TOPHbIX y4acT- 
Kax, Tle, KaK y?Ke TOBOPHJIOCb, B CBA3H C 
HH3KOH TeMiepaTypOH BOLI pasBHTHe Na- 
Ppa3HTOB HeCKOJIbKO 3ana3ApiBaer. 

Tlomopo3peibie CTpoOuJIbl MapasHTOB 
pe3kO OTJIHYaIOTCA OT MOJIONbIX COpM. 
Y mapasuta, oOHapyxKeHHOrO B= Mae, 
HaOso0aeTca Clelyroulee CTpoeHve (puc. 3). 
Uneuuku OTeleHbI [pyr OT Apyra y3konK 
MapeHXHMHOH 30HOH, B KOTOPOHM OTCYTCT- 
BYIOT KakHe-JIH60 opraHbl. Ecuim Ha npexk- 
He CTaqMH WIeHHKH ObWIH KOpOTKHe HU 
IIMpoOKHe, TO Ha CTAAMU NOJOBOK 3peocTH 
Puc. 2. B. rectangulum c 3ayatkKamH OHH UMeIOT MOUTH KBapaTHyiIo gopmy. 
MOMOBIX OpraHoB: a —nepeqHu Kone,  JKeTOUHbIe (OMWJIMKYIbI JOCTHTaoT NoI- 
6 — saanui Koneu. Mapt. J —cKoneKe org paspuTua. B saquel vacra mporso- 
c OoTpusmu, 2 — 3a4aTKH MOsOBbIX KOM- Fs 
nleKcos, 8— ceMenuuxu, 4—uuppycnaa THAbI BACH AMYHK, HMelOUM PopmMy, IpH- 
cymka, 5—nogopble BblBoqHbIe mpo- OM xKalOulyiocA K OoCoBHAHOH. CemeHHukKh 
TOKH, 6 — AMYHHK, 7 — XKeNTOUNMKH. QCTAIOTCA 3aMETHBIMM TOJIbKO B MepesHelt 

HoPs yYaCTH MIpOrioTHAb, T. €. OHH yxKe HauH- 

HaloT pedyuuposatpced. IlowoBbie BbIBOJ- 

Hbl€ IPOTOKH O4eHb Cla6o 3aMeTHbI. MaTKa nocTeneHHO pa3pacTaeTcA MW B MO- 

CJI@MHHX WIeCHHKaX HaloJIHAeTCA AMUaMH. Hua Ha STOH cTamquN elle He- 

3pesble. OHH HeCKOJIbKO MeHbIUe MO pa3sMepaM, HM B HX ellle He BUJHO 3a- 
PObMUEBLIX KPIOUOUKOB. 

B ycauax, BCKpbITpIx 26 VI u3 p. IIpyr, a Taxxe 12 u 15 VII us p. Crpniit,. 
OOHapyKeHbl JICHTOUHMKH Ha ellie Gomee Mosque cTaqun pasBuTua. B ux use- 
HHKaX BUAHa TOJIbKO PaspocllaAcA pO3eTKOBHAHAA MaTKa, BbINOJHAIOULaA BCHO: 
CepAieBHHHYIO NapeHXuMy MporioTH~Anl (puc. 4). Bee ocTajibHble opraHbr 
K STOMY BpeMeHM JereHepupyroT. MatKa uMeeT XOPOLIO 3aMeTHOE KpyTvioe OT- 
BepcTue Ha JopcaIbHOH cTOpoHe (puc. 4), KoTOpoe pasBUBaeTCA JOBOJIbHO M0- 
3qHo. B HeKOTOpbIX WIeHHKaX MaTKa CIIJOLIb 3anoHeHa 3peibIMH sAlillaMu, 
B NOCJI€NHUX WICHHKaX CTPOOMJIbI OHA y>xKe Nyctad. HapacTaHus HOBBIX WICHHKOB. 
OT CKOJIeKCa HM 3aKaXKH MNOJOBbIX OpraHOB B 93TO BpeMA y2xKe He MpoUuc- 
XOJMHT. 

Hekortopoe yAuHeHve CTpOOuJIbI HaGMIOLaeTCA 3a CueT PaspacTaHHA YWIeCHHKOB 
B Anny. Monofble WieHHKH, pacnolOKeHHble BOSE TOJOBbI, He yCneBaloT o- 
CTHUb NOJOBOH 3peOCTH NO BbIXOMa Napa3suTa u3 KHWeuHuKa pHOn. Bavxaii- 
ume WICHHKH, B MaTKe KOTOPbIX OTMeYeCHbI Alilla, HAXOAATCA Ha paccTOAHMH 
6—7 MM OT TroJOBbI. 

Speipie alitta B. rectangulum uMeor oBalbHyio dOpMy, HeCKOJIbKO 3a- 
OCTpeHbI Ha OAHOM H3 MoviocoB. Pasmeppr ux 0,09—0,12 x 0,06—0,07 mm, 
T. €. OHH 3HAYHTeIbHO KpymHee, ¥eM yKasauo y Jlioa (*). B aiine Buyer aBuxKy- 
IMHCA 3sapodpuu c 3 mapamn Kproubes. JLauHa KprouKoB 0,02 mm. 
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Ananusupya coOpaHubie Matepuamn no B. rectangulum B pasHbie ce30Hb 
roa, MOXKHO CesaTb 3aKJIOUeCHHe, YTO XKU3HEHHbIM UWMKJI STO WecTOAbI OHO- 
rofuyen. Becuoli, B ampeme — Mae, 4aCTHUHO B HIOHE, LeCTOAbI OTKabIBaIoT 


'alilla, Mlocdle yero caMM TrHOHYT HM BbIOpacbIBaIOTCA U3 KUIeYHHKa pbIObI (3a 
| ACKJIOYeHHEM OTAeIbHbIX OCOOeH, 3an03qaBLIMX B CBOeCM Pa3BHTHH B YCOBHAX 


TOPHbIX yuacTKOB Pek). B meTHHe MeCAUbI, B KOHWe Mad — uloHe, uepBeli Mo- 


‘TH He BCTpevaeTCaA, 3apaxkKeHve ycayei pe3Ko naaeT MU JOXo_MT lO HyuJsA. 
_B wine, uiovie, YacTHUHO aBrycTe pa3BuTHve Fe/IbMHHTa MPOucxo_UT, MO-BULU- 


MOMY, B OpraHH3Me MpOMeXKyTOUHOFO xXo3AHHa, KOTOPbIM MOKa HaM HeH3BeCTeH. 
(B nocrynHow HaM JIMTepaType HukaKHX CBeJeHH MO 2TOMy BoMpocy TaKxKe 


Puc. 3. Unenuxu B. ; Puc. 4. Unenuxu B. rectangulum c pa3BurToti 
rectangulum c pa3Bn- poseTkoBigHoii MaTKol. Vionb — uioub. 1 — 
TbIMH %KeNITOUHHKAaMH, MaTKa, 3ANO17HeHHAA sAiaMH, 2 — matka 6e3 
AHUHEKOM HW MaTKoili. sult, 3 — oTBepcTHe MaTKH, 4— AHO Cc 3apo- 
Mant. 1 — cemenuukn, WbiweM HW Kploukamy. Unenuku 18x, slo 
2 — amunuK, 3 — xen- 210 

TOUHHKH, 4 — MaTKa. 

18x 


He HalieHo.) Bo BTopot nosoBuHe meta ycauu 3apaKaloTCA HOBbIM MOKOJIEHHeM 
mapasHtos. Mxorga neppoe 3apaxKenue IIPOHCXOJHT OYeHb PaHO, B HOHE — 
uloyle, Kora elle He OTOUMH MocmeqHHe MOMOBO3Peble OCOOM MpexXHero MOKO- 
geuua. B Tako ciydae Mbl BCTpeyaeM B OJMH HM TOT we NepHod eMHHYHbIe 
OCTABIIHeCA MOMOBO3PeJIble 9K3EMIJIAPbI COBMeECTHO C JIMYHMHOUHbIMH CTaHAMU 
HOBOTO 3apaxkKenua. B TeyeHue OCeHH HM 3MMbI Napa3UTbl pacTyT B OPraHH3Me PbIObI 
WH Ha BeCHY CJleqylolulero roa CTAHOBATCA MOJIOBO3PeJIbIMH. 

Be3ycuIoBHo, B ApPyrux YTru_ApoornyecKHX YCJOBHAX BO3MOXKHbI CIBHTH 
OTAeIbHbIX CTAQMH pasBHTHA B TY WIM Apyrylo cTOpoHy. 


JIbBOBCKHH Hay¥HO-MpHpogopenueckuil Myseli Tloetyrnuso 
Axaylemuu Hayk YCCP 13 X 1958 
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‘TIAPA3HTOJOLHA 


A. H. CKPbIHHHK 


MECTA OBHTAHHS HW 3APA)KEHHOCTb CIMPOXETAMHM KJIEWIEN 
ORNITHODORUS NEREENSIS PAVL. 


(IT pedcmaeneno axademuxom E. H. Ilaeaoecxum 21 III 1959) 


Kem Ornithodorns nereensis BnepBble Obl HalifleHbI B 1931 Tr. H omMCcaHbI 
E. H. Tlapaoeckum ('); Torgza x*e Obl0 NOKa3aHO, YTO 3STOT BHA, MOXKeT nepea- 
BaTb ClHLOXxeT — BO3OyAnTeNeH KJelleBoro EBO3BpaTHOrO THda. Jlo HacToA- 
lero BpemeHH O. nereensis H3BeCTeH TOJbKO H3 Kapa-KasiuucKkoro palioua 
TypkKmeuuu. 

B 1951 r. Hamu, copmectHo c HM. K. Tepascxum u B. IJ. Cxxsopnospim, 
B Kapa-KaaHHcKoM pahoue OblWo CoOpaHo oKosio S000 ukcogoBbix u apracoBbix 
KJleuleH. O. nereensis Obl OOHAPy2KeH TObKO B 9 HOpax (HOpax Yepenax, Nec- 
yYaHOK, TlaCTHHYaTO3YyObIX KpbIC) — Bcero 466 KJlellleH; 4aCTb H3 HUX OKa3a- 
JlaCb 3apaxKeHHOH CNMpOXxeTaMH. 

IIpu maCopaTopHoM Cofep2kaHHH HeKOTOPble K€ OCTABaJIMCb %KMBBIMH LO 
5 ser. Onbitpl no 3apaxkeHuio O. nereensis cnupoxeTaMH, BbIJeNeCHHbIMH OT 
O. papillipes, u nonbirKu 3apa3uTb 7 Apyrux BugzoB Ornithodorus (O. papil- 
lipes, O. tartakovskyi, O. verrucosus, O. moubata, O. hermsi,O. lahorensis, 
O. canestrinii) cnMpoxeTaMH, BbIJeeHHbIMH OT O. nereensis, Jasu OTPHUaTeNb- 
Hbli pesybTaT. B Tex #%e ycoBHAX O. nereensis JerKo 3apaxkaucb MU nefefa- 
BaJIM «CBOMX» CIHPOXeT. STO CBUJETEIbCTBCBaJIO O TOM, ¥TO O. nereensis mepe- 
JaioT ocoObix, CnelMPwyHbIX WIA HHX, cnupoxerT. Tloce cnelManbHOrO Uu3y- 
yeous O. B. Cmupuos (*) npr wed K 3aKsIOUeHHIO O BHAOBON CaMOCTOATEJIb HOCTH 
3ToH cnmHpoxeTbl H HasBas ee Spirochaeta (Borrelia) nereensis sp. n. 

Oceubto 1958 r. Hamu y noceika Hepe (oKpectuoctu Kapa-Kambl) ocmoTpeHbI 
2C0 Hop, u3 Hux B53 (20%) oOOHapyxXeHb! KlewH pogwa Ornithodorus. 3a nocen- 
KOM paCIiO/lO2%KeH HerlyOOKHH OBpar; CKJIOHbI ero Nosorve. C OAHOM CTOpOHbl 
K OBpary MOUTH BIVIOTHYIO NOAXOAAT %XKHJble NOMA, OKOJO HHX BAOUb OBpara 
mpotekaeT apbik. Ha Ane oBpara NpoOuBarwTca HeOo/bWINe POMHHUKH, KOTOPbIe 
BC€ Ke HaCTOJIbKO YBJIAXKHAIOT NOUBY, YTO3ZeCb PaCTeT KaMbIIIl H MeCTaMH OO- 
pa3yloTca HeOovlbluNe cTOAYHe BONOeMbI. OGa CKIOHa OBPara MOKPbITbl KaMeHH- 
CTbIMH POCCHINAMH ; MCCTHOCTb BOKPYyF OBpara XOJIMHCTad — 9TO yKe Mpedropha 
Konet-JLara. 

Ha ckKJIOHaX OBPpara MHOTO YepenMallbuxX HOP, MpH UX OOCHeOBAaHHH B 
24 uopax coOpanbi 842 Knema O. tartakovskyi. B 10 u3 sTux Hop B MoOMeHT 
oOcleoBaHHsA CHAeNM Yepenaxu. HeogquoKpaTHO MbI HaxOAMJIM Yepenax c MpHco- 
CaBUIHMUCcA Ha Hx mee O. tartakovskyi; cBa3b Kelle STOO Bula C YepenaxaMu 
OTMeya/lacb H pauee. 

CpoeodpasHbIMH OKa3aJIHcb OnoTonbI O. nereensis; TObKO Ba pasa Kel 
ObWIM OOHAPy2KeHbI HAMM B OOBIUHbIX HeOOMbIUMX HOpPaxX Ha CKJOHE OBpara 
(puc. 1). E. H. Tlapnosexnit (') un M. B. Tlocnenopa-IUtpom (?) ormeuatct, uTo 
OHUM H3 OnoToNoB O. nereensiS SABJIAIOTCA HOPbl MO KAaMHAMH; HO TakHe 
HOPbl, HOCTYNHbIe LWIA OOceOBAHHA, NONalaucb HaM peKO, M BHayase MbI 
MOYTH He HaxofuH O. nereensis. 3aTem Obllo OOpallleHO BHUMaHHe Ha y3KHe 
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|B 27 HOpax nox KaMHsaMH, B 11 
(“M3 HMX CHfelM seneHbIe xaObl 
(Bufo viridis Laurentis), uuorga 
Tio 2—3 B ofHol Hope. bowbmuH- 
CTBO KJleliieH HaxXOJWJIHCb B TeX 


_TaM HOpbI Cc KJlelllaMu Take pac- 
| NOJlaravluCb Ha CKJIOHAX OBpara 
C BulaxKHbIM JHOM, H B HOpax ua- 
-¢cTO nonajyaiucb 3eeHble 2*KaObl. 


ooOume 9skKONOrHYecKHe ocobeH- 
| HOCTH. 


M, Ka3aJlOCb Obl, HerlyOoKve Ie, KOTOPbIe HMeMCb NOX HeEKOTOPBIMH Kpyn- 
HbIMA KaMHAMH. B3xaTb cyOcTpaT H3 TaKHX Ulelel Jame Camo MaJleHbKoOH 
(9 x 13 cm) nonaTkoH He yfaBanocb, AIA STOO MIpHWloch CABHTaTb KaMHH 


-¢ mecta. Hekoropbie KaMHH ObIWIM HaCTOMbKO KPYIHbIMM, YTO CABHHYTb UX Of- 


HOMY HJIH. JBYM YeOBeKaM ObWIO Obl HEBO3MOXKHO HA POBHOM MeCTe, HO Ha 
CKJIOHAX STO yaBaJOCb. 
Toy KaMHAMH HHOPa Oba JIM HeOO/bIIaA AMKa C PbIXJIbIM CyOcTpaTom, 


'MUIM Ke WleJIb Besa B Y3KyI0, HO rlyCokyio Hopy (puc. 2). MB Tom, u B Apyrom 


ciyuae NO’ KAaMHAMH YacTO NONaaiMcb Keun O. nereensis. Cy€crpaT B 3THX 
HOpax Obi Oolee BlaxKHBIM, YM B HOPaX Ha OKPeCTHbIX XOJIMaX, CBM JeTe/Ib- 
CTBOM 4eMY CJIYKHJIO HaJIMYHe B HEKOTOPHIX HOPaX MOKPUIL, KOTOPble BMecTe 
C APyrHMH apracoBbiIMH KslewlaMu 
He BCTpeyaiorca. Bal ti 

Kueutu O. nereensis Ha BCcex 
(basax pa3BHTHA ObWIH HalieHbi 


yuacTkax HOP, re pacnoularaJlucb 
*Ka0bl. CHapyKu Ha KAMHAX 4acTO 
MOXKHO ObwWIO BHeTb sAlLepHu — 
KPyrJlOrOJIOBOK HM CLMHKOB. 

B 1956 r. B As3ep6alaxKaHe 
mpl c H. A. Oununnosoli (°) Bnep- 
BbIe HallJIM MeCTa MaCCOBOrO OOH- 
TaHHA kKJewel O. alactagalis,— 


OueBrHyHO, y KlelleH O. alacta- 
galis u O. nereensis nomuMmo Mop- 
(onoruyueckoro CXOACTBa HMeIOTCA 


KomuuectBo O. nereensis B OT- 


‘Jle@bHbIX HOpax KoJleGalocb oT Puce. 1. Hopbl Ha cKoHe oBpara c KuJelllaMu 
-efuuuyunpix fo 400. Bcero 3a 8 
(Heli, Korga oOcieqoBaucb y6e- 


Ornithodorus nereensis 


2KHULa NOM KaMHAMH, Oblwlo CoOOpaHo 2826 Hum, CaMUOB HW CamoK O. nereensis. 
CnegoBaTeIbHO, HOPbl MOA KaMHAMM, Mp HasIMuMH BOJM3H BOJOeMOB, AB- 
JIAIOTCA OMOTONAMH, XapakTepHbIMM AIA O. nereensis, *KH3HEHHBIM WK Ko- 


_TOpbIX B KaKOH-TO Mepe CBA3aH C %KabaMH, a BO3MOXHO — HU Alepnwamn. 
| Bmecte c O. nereensis BCTpevasiucb eCMHHUHbIE UKCOMOBbIC KJELL POOB 


Haemaphysalis u Rhipicephalus; HH ofHOoro apracoBoro Kjlewa Apyroro Buya 
MbI He Hallmu. Bo BpemMa OOceqOBaHHA HOP HEOLMHOKPaTHO NPHXOLNNOCH CHH- 
MaTb C pyK Mpucocapumxcsa O. nereensis, HO No cpaBHenuio c O. papillipes 


wu O. verrucosus OHH HanajlaloT Ha YeJIOBeKa MeHee AKTUBHO. 


IIpu o6cieqopaHuu oBpara 3a noceiKom Hepe Mbi HaOJO,aM APKO BbIpa- 
XKeHHYIO MpHypoyenHocTb BuyoB Ornithodorus kK onpegeieHHbIM OvoTonam. 


| 8necb Ha mpoTaxKeHun Menee | Km BcTpeuaioTcs 3 Buga Ornithodorus: B Hopax 
—4epenax — O. tartakowskyi, B Hopax nox KamHamu — O. nereensis, a B eQHH- 


CTBEHHOH HeOOubUIOH Neulepe, KOTOPpad HMeeTCA Ha DHE OBpara, ObwWIo CoOpaHo 
207 kneel O. papillipes. IIpu Takom 61M3KOM CocefcTBe BUJOB, Ka3al0cb OBI, 
OHH MOryT BO BpeMA MHTAHHA Ha XKMBOTHBIX MepeHOCHTbCA M3 OAHOrO OuoTONa 


B Apyrou. 
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Ho, ouesuHo, MMKpOKuMaT OHMoTONMa HM MmocelleHHe ero olpewesen- 
HbIMH 2KHBOTHBIMH BeyYT K CTPOrOMy pacipesetenuio BuZOB Mo yOexKulaM 
pa3Horo THMAa. 

Ilyrem KOpMJICHHA Ha OMIbITHBIX 
XKMBOTHBIX YCTAHOBJIeHa BbICOKasA 3a- 
paxkeHHocTb QO. nereensis cm poxe- 
Tamu (Ta6m. 1). 

Ha sBcex 2XHBOTHBIX, KpoMe xKaO, 
KJIelIH  HaCbIlllaIHCb KPOBbIO 3a 
1—11/, uaca. Ha »xa6ax OHM OCTaBa- 
JIMCb IIPHKPelJICHHBIMH JO 6 CyTOK, 
OOJIbINMHCTBO KJIellleH MOJIHOCTbIO Ha- 
cpilanocb. IIpH Tako mpoou2KH- 
TeJIbHOCTH MHTAHHA Hellb3A ObWIO 
IIPHMCHUTb OOLMHbIM COCcoO KOpMJe- 
Hua Ornithodorus, Kora’ Kel Co- 
CyT KPOBb XKHBOTHOLO, IIpHBASAHHOTO 
K cTaHKy. )KaO BMecTe C KJlelllaMu 
Puc. 2. Hopbl nox ciBHHYTBIM KaMHeM. Buorton noMeliiaJid B MaTepHaTbIii MelOWeK™. 

Ornithiodoria mesecncis Bneppple HCNOJb30BaHHbIe HaMH 

yWia KopMaeHHaA B O. nereensis xo- 

mauku (Mesocricetus auratus Water) mposxBHJIM BbICOKYIO Pe€aKTHBHOCTb K 
Sp. nereensis. 3a6omepaHve y XOMAUKOB, KaK H Y MbIllleH, JIMIOCb OKOJO 
1 mec., HO KOMMYeCTBO CIMpoxer B UX 
KPOBH OblWIO 3HaYHTeIbHO OOJIbINMM; Ta6auna 1 
pies Sous CON as ae PesybTaTb MpoBepKH KJemlel O. nereensis 
Y MOMOMBITHEIX CBHHOK H Ka CIIH pOXe- Ha e€CTeCTBeHH yO 3apaxKCHHOCTb CIHPOxe- 
Tb He OOHapyxeHbI. B ombirax, MpoBo- TaMH BO3BpaTHOrO THipa 
JMBUIMXCA HaMM paHee (°), TakxKe He 


ylaBalocb 3apa3HTb CBHHOK lyTeM ’ at 
o 1 ' \o 
KOPMJICHHA Kelle, HO OHH 3aparKaJIHCb ev |g.) 88 
« Bug *KuBOTHOrO = of : 
TIpH BBeeHHH KPOBM GOOJIDHBIX MbBILIeH. 22 | ges) 88e 
34 o aos OR ) 
O. B. CmupHos (?,*) Tem xe cnoco6om ESY| Eos] Bes 
3apaxKaJI CBHHOK HM KPOJIMKOB,— CIHpo- 
xeTO3 Y HUX MposBiaicd B cnaOOH poe we 974 9 6 
cTenenu. Somotuctble XOMAY- 

TlonyueHHble JaHHble YTOBOpAT oO Ku 385 6 5 
cBoeoOpasHu sKOOrHH O. nereensis Monae Pies ee 3 ' 
(xapakTep OvoTonos, mHTaHHe KpoBbio ~<PPIC KDB 
a0). Buiqpuraetca 3afaua u3y4ueHuA Beero. . . | 978 | 205 | yits 


reorpadbuyeckoro pacnpocTpaHeHHua 

O. nereensiS H BbIACHeHHA HX 3HaYeHMA B NODMepxKaHHu MPHPOMHbIX OYAaroB 
KJI€WleBOrO CIHpOxeTO3a, C YYETOM BO3MOXKHOH POM XOJIOMHOKPOBHBIX 2KH- 
BOTHBIX. 


BoeuHo-MequuMHCKad akalleMua Tloctynusto 
um. C. M. Kuposa 12 IIT 1959 
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* CrelyeT UMeTb B BUY, YTO HANMTABUIMXCA Kelle HeEOOXOUMO CBOCBPeMEHHO BEIHHMaTh, 
Tak Kak MOJI3aI0WlM4X MO MeWIOUKY Kelleli %KaOa MoesaeT; NocmemHee OOCTOATeELCTBO ceEMyeT 
YUMTHIBATb IPH BbIXCHeEHHH BO3MOXKHOH powH %aO B UMPKYIAWMM CNHPOXeT B UpHpose. 
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